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Id an airplane, more than in any convey- 
ance invented by Man, dependability is 
based on perfect lubrication and on a 
motor liierB super-performance. 

Stanavo Aviation Engine Oil and Stanavo 
Aviation Gasoline were especially created 
to meet those basic needs — and to meet 
them on a nation-wide scale. 

STANAVO# 

AVIATION ENGINE OIL AND GASOLINE 


STANAVO SPECIFICATION BOARD, INC. 
Organized and maintained fry 

Standard Oil Co. of California Standard OH Co. (Indiana) 
Standard Oil Co. of New Jersey 
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liem? TiMory. 

A pUou ber« ajad abroMlt^CDreriDg IbooMod* of air 

o l o MW be Tbe pbotoj^pb i^wi an Anfoeiro* piloted 

DM Ray. taking off Newark aRer ita rhattnnriarifally abort mo. 


Ai rigki! Tbo Aolot^io ii 
Chiryo airrac^ woere i 


I abown cirdiM one of tbe PrlonBat tbe 1930 

, ntodela mode daily fligbta. Tbere bare 

daily nnblie fli^ta at Pileairm Field and d^onatrationa in Taahinn. 
‘rntofc Nea«k. Pbiladelplufc IXiuiiac, New fork, flrnrlaad Boa t on. 


Balticooca. Atlanta City, and at 


The Phoim-Ciem Antogiro Company of America is not a 
manofectariag company bnt an engineering and licensing 
organisation exclnsirely. It holds all rights under the Cierra 
patents for the United States. It will license qualified mann- 
factnrers to produce and sell Antogiroa, and will extend to 
each licensee the full co<q>eration hs engineering and 
development resources. 

PITCA1RN.CIERVA AUTOGIRO COMPANY OF AMERICA, INC, LAND TITLE BinLDING, PHILADELPHIA 
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Over 100,000 miles 
of successful 
flight 
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We Start 1931 
SOUND 

S. L. Gabel 


Aviation has established itself as a 
necessity . . . 

It has become a part of the everyday 
life of many people the world over... 

Therefore, let those who have 
brought it thus far, and who have 
done the' work, continue with faith 
to solve the problems of the future. 

SUMMERILL TUBING COMPANY 

BRIDGEPORT (PHILA. DIST.) PA. 

THE STRENGTH OF THE PLANE IS IN THE TUBING 


TUBING bu SUMMERILL 
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THE NEW AIRWAYS CODE BEACON 


TN Rccotclaoce with (be newly revised 
JL regnlatioas of the Departmenf of 

ical beacons have specific color cbarsc- 


ht source beacon. 
This beacon fiaabes out its code of light 
in all directions to indicate a landing 
field, an established airway, or to mark a 
point from which a bearing may be 
taken to reach a landing field. The 
beacon shows three beams; one of 


1 0,000-candlepower in the horizontal 
plane, the second of 7,900-candlepower 
at a higher angle, and at the highest 
angle a 3,SOO-caodlepowcr beam. 

Out of the ezpetience that has produced 
equipment for die best possible airway 
and aiipott lighdog comes this code 
beacon. It is the latest addidon to the 
Vesdogbouse complete line of li^dng 
equipment with which you can fill every 
lighdng requirement to give your airport 
the highest governmental radng. 


The Highways of the Air Meet at Well~L.ighted Ports 
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T his new B. G. radio ihlelded spark ping—. 

with shielded magnetos and harness — ellniinaies au igni- 
tion interference; it keeps out dirt, water and oil, and gives 
positive contact. 


Like other B. G. spark plugs, the new radio shielded 
plug is ins ola te d with mica— the superior insniatiiig material. 


It has standard shell and core hexes, can be easily ser- 
viced with standard B. G. wreuebes and tools, and anitffnhlfii 
to harness withont solder. Its terminal conneetioiis fit any 
make of shielded harness, and are interchangeable on aU 
types of B. G. radio shielded spark pings; elbow terminal 
prevents short-bend wear and tear on harness, Is easily 
removed, and provides quick accessibility. 


The Hornet size B. G. radio shielded spark ping has an 
overall length of 3” from cylinder gasket seat, and weig^ 
only 3-1/16 onnees complete with tominaL 


This new B. G. ping is made in types for snper-charged 
peradon 


and snper-compressed engines, and with range of operation 
to meet the idling conditions of winter, as well 


fall throttle. 

It is mannfsetured nnder exclusive B. G. patents granted 
and pending. 

Write for detailed information. 


THE B. O. CORPORATION 

136 WEST S2nd STREET, NEW YORK, N. Y. 

Cable Address: Golsteco, New Ymic. 

CONTRACTORS TO THE UNITED STATES ARMY AND NAVY 
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PERMABTEBIT HANGARS . 

yet designed for easy expansion 





build ini 


vide pemuD«nt dignified 
eMOt . . . yet allow for 
n in the future. 




To meet these somewhat contradictory re* 
quirements . . . permanence, and ease of ex* 
pamJon . . . Austin Ejigineera hare f< 
their 13 years of strictly aeronautical 
ence on the development of hangar designs 
. . . hangars of architectural dignity . . . un- 
usual efficiency . . . and yet hangars that can 
grow indefinitely as conditions demand. 

Hangars designed by Austin are constructed 
of steel, bridr and concrete . . . and day* sei 

lifted by many steel windows in the doors th 

and side walls. 

Floor areas are free from obstructing co 

columns, and ship handling is expedited by or 

so to 500 feet clear door openings. Equip- as 

ment includes power-operated doors that per* m' 
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i complete air- 
'ey and report. 
. Austin Engi- 


is are below the past 10 year av< 
wire the nearest Austin office f 
I helpful information . . . c 


COM PAIMV 




noMu tmie lbuo 



on the right-hand end ol one’s figures, the zeros have a 
regrettable habit of transferring themselves to the left- 
hand side of the column. Suppose we compare, for a 
change, with locomotive production, which is a sound 
and respected business, and which aggregates around 
seventy-five million dolUrs a year, only about SO per cent 
above our (woduction of airplanes in this year of 
lamentation. 

We of A>-[ation hope for growth, as does the whole 
industry. We want to see things done that will make 
it possible and that will multiply production and sales, 
but even at the present. — even without introducing any 
innovation. — we have a perfectly good business in our 
hands. The industry is gradually being reorganized to 
make the most of that business. Necessary reorgani- 
zation is not yet completed, and it is in that sense that 
deflation still continues, but the deflation that we have 
henceforth to face is one of readjustment rather than of 
straight horizontal reduction. Individual units in the 
industry are going to meet bitter hardship, and some are 
going to give up the struggle, but the industry as a whole 
has made the turn to the upgrade. 

The foremost requirement for taking advantage of 
existing possibilities is an energetic continuation of sales 
effort. Thin-e has been a spirit of defeatism in many 
quarters. A feeling has arisen that sales might as well 
be left to make themselves without conscious search for 
customers. 

That way lies disaster. If sales effort has seemed to 
be wasted, and if such sales as have been made have 
been the results of happy accident rather than of delib- 
erate quest, it proves only the need for a more careful 
study of the market and its desires. We said all that a 
year ago. We say it again now, Airplanes can be sold, 
— not a hundred thousand airplanes a year, but a very 
substantial number. They can be sold by finding people 
who are in a position to buy and who have some def- 
inite use for the machine, and by analyzing the cause 
of every failure to make a sale. The sale of airplanes 
has become a matter of economics. Custceners can no 
longer be persuaded to buy machines for their supposed 
publicity value, nor can they be induced to produce their 
cheque-books by picturesque tricks of salesmanship. A 
grain of analysis of the needs of the customer will be 
worth a ton of "clevemess'’ in merchandising in 1931. 

SOARING 

SCIENCE 

I T H.AS taken something more than a year of very 
exciting and costly experience for us to learn in 

.America that there are two kinds of motorless flying 

that gliding and soaring denote entirely distinct pursuits 
— and that neither one is a foolproof pastime with which 
uncoached school boys may supplement baseball. 

Gliding, where no rising air 'cunents are available. 
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is of no benefit either to aeronautical or meteorolt^eal 
science. It is unlikely to lead to any contributions to 
aircraft design. Its charm as a sport very quickly wanes 
for most, although not by any means for all, of those 
who engage in it. Its direct effect on the sales of the 
industry is negligible. It has only one lasting value, but 
that one is of first-rate importance, and must not by any 
means be underestimated. It helps to make flying look 
simple and commonplace. 

We still suffer in promoting aviation from the con- 
viction of a great body of ordinary citizens that there 
is something tricky about it. something that can only be 
mastered by those specially qualified and after long 
application. We suffer from the notion existing in the 
same quarters that the airplane is a beast of volatile 
temperament, not really understocxl even by its profes- 
sional mahouts, and liable to the most eccentric behavior. 

Right there gliding comes in. It is difficult to main- 
tain any such delusions in the face of the fact that one's 
own nephew and his best friend and the neighbor's boy 
across the street, ranging in age from fifteen to nineteen, 
have all mastered the ability to keep an aircraft right 
side up and talk learnedly about the action of its con- 
trols within three or four afternoons' practice. Many of 
the glider pilots will abandon gliding in the course of a 
few months and turn to some other fad. They do not 
offer any huge market for equipment, such as a part of 
the industry optimistically foresaw last spring, but they 
do offer a very definite prospect of a calmer and more 
reasonable attitude, on the part of their relatives and 
their relatives’ friends, towards flying as a human activ- 
ity. If the aircraft industry is farsighted, it will 
encour^ gliding and try to keep glider dubs continu- 
ously alive in spite of their frequently heavy turnover 
of personnel. The industry should support the glider, 
not as an immediate means of keeping its factories busy, 
but by way of developing good will which will b^n to 
pay dividends two or three years hence. 

But that is only one side of motorless flying. There 
is another, certainly at least as important, almost for- 
gotten during the past summer in the rush for high- 
pressure commercialization, for mass production, and for 
spectacular and picturesque demonstration. 

With a favorable terrain, proper equipment, and all 
other conditions suitable, gliding grows into soaring. 
And soaring offers both the superlative opportunity for 
display of the pilot’s art and an instrument of research 
of the first calibre. 

Aviation has been very sceptical about the glider 
movement in its original presentation, and very con- 
servative in its support. Our interest in soaring flight 
and our desire that it should be studied as mtelligently 
and as exhaustively in the United States as it has been 
in Germany, on the other hand, knows no bounds. It 
was with particular pleasure that we made our contribu- 
tion to the success of the National Soaring Meet at 
Elmira by providing all the prize money for the altitude 
contest and by keeping members of our staff on the 
scene for a considerable part of the meet to assist in 
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conducting the contests. The technical results justified 
our fondest hopes. 

The pilot of an aircraft can never ignore the nature 
of the medium in which he travels, but he has little 
dpfwmnify of investigating its peculiarities while 
cruising at 120 miles an hour along transport routes. 
The chance for really careful study of atmospheric struc- 
ture. analyzing all the odd responses of the flow of air 
to irregularities of terrain or of cloud formation, comes 
only to the soaring pilot. The information that he 
secures is of immense importance for the safe and eco- 
nomical operation of aircraft. The transport operator 
and the manufacturer had better take him as a valued 
partner, not view him with patronizing tolerance as a 
boy engaged on pla3rthings. Soaring research deserves 
energetic promotion both by the industry and by the 
N.A.C.A., the universities, and other sdentifle institu- 
tions. The name of Robert Komfeld, greatest of soar- 
ing (rilots, deserves to be honored wherever men think 
seriously of flying. 


ROME WAS NOT BUILT 
IN A DAY 

S quashes mature in a few short weeks, and are 
nothing but squashes. The oak tree takes years 
to develop and is one of the mightiest works of nature. 
A great and enduring industry must be gradually 
ererted over a considerable period of time. No great 
work is accomplished overnight. It is unreasonable to 
expect aviation, which was only a dream for thousands 
of years, and little more than a plaything until within 
the last fifteen, to grow up overnight into equality with 
the other major transport industries of the world. 

Air transport is the latest and most novel step in the 
history of world transportation development. No other 
step has been hurried. Ocean shipjring took hundreds 
of years to develop. Steam railroads extended their 
development over generations. The c ommerci ally applic- 
able transport airplane did not exist in any acceptable 
form until after 1925 and is stiU in evolution. 

Air transport is revolutionary. It contradicts all 
established modes of thinking and acting. To implant 
it in the fabric of industrial life we must completely 
upset the present order of business. Eventually the 
whole world will be geared to the new pace, but to ac- 
complish such a great change we must allow sufficient 
time for the old methods to be re-molded. 

Especially for the past three years we have been 
possessed of a mania for realizing the "Air Age” over- 
night. We have tried to reach the horizon in a single 
jump. We have found the genera] public and the aver- 
age business man slow to respond to a program of which 
they were by nature suspicious because it concerned 
oiatters absolutely foreign to the personal experience of 
most of the individuals concerned. Air transport has 


bcCT a new and untried factor in travel and is being re- 
quired to prove and re-prove itself before receiving 
universal patronage. 

It will be a good thing for air transport, for aviation 
in general, and for all organized industry if aeronautical 
executives will pay more attention to continuity than to 
speed in prc«ressing toward the "Air Age.” The less 
disturbance of business that is caused by the establish- 
ment of air transport the better for all concerned. We 
have right now a splendid opportunity for us to get our 
virions of the aeronautical future into proper relation 
with our common sense understanding. The dreamers 
have had their day. Let the industry now follow the 
plodder who looks before he leaps and who makes every 
step count. 


A CONFERENCE — 

AND THE CHAMBER 

I N THE editorial “A Conference That Got Results” 
in the November issue of Avtation, the endeavor 
to economize space led to an omission of explicit men- 
tion of the part played by the Aeronautical Chamber of 
Commerce in paving the way for the meeting of the 
industry with the Department of Commerce. The suc- 
cess of the meeting in Washington was, as our previous 
editorial observed, the result of careful advance prepara- 
tion. The preparation itself was, as everyone on the 
scene fully realized, mostly the work of the commercial 
manufacturers’ section of the Chamber, which called a 
meeting at which a preliminary consensus of the views 
of the industry was obtained and the way prepared for 
a plain and concise expression of the collective opinion 
to the Department. As we have already observed edi- 
torially, the method functioned so admirably as to set a 
Stanford for the future, and there should be no with- 
holding of credit from either individual or organization 
that shared in making the plans and executing them. 


SPEAKING 
OF RESEARCH 

N othing is easier, and nothing demands less 
courage, than attackir^ scientific work for the 
benefit of a non-scientific audience. The general public, 
and even most of us who are engaged in applying science 
to industry, have little understanding of scientific theories 
or of laboratory work, and it is immensely consoling to 
feel that people who pretended to be so much wiser than 
we ourselves, and claimed to "understand all that stuff,” 
were wrong all the time. 

To assail the scientist is the safest of pursuits, for he 


AVIATION 


has neither the inclination nor the equipment for rebuttal. 
Reasoned and orderly discussion in reply to a vindictive 
assault on the caliber of work done in a laboratory is 
quite impossible before an audience that has no back- 
ground of experience of its own to give it an under- 
standing of the nature of the controversy. 

The National Advisory Committee for Aermautics 
has had its share of vilification. Perhaps no answer, 
and not even passing comment, is necessary. The steady 
growth of interest in the industry’s pilgrimages to 
Langley P'ield. annual since 1926, and the lively discus- 
sions that take place there, give evidence of the esteem 
in which manufacturers and operators bold the N.A.C.A. 
Nevertheless it is worth recalling how much influence 
that body's activities have already had on American aero- 
nautical development. Let us take an example. 

The venturi and ring cowlings are the most conspicuous 
of recent contributions to aerodynamic efficiency. They 
are the e.xclusive invention of no individual or group. 
Their genesis can be traced hack at least to 1920. They 
have appeared in various forms here and abroad, — but the 
most important single step in practical application was 
the direct quantitative proof of the reduction in resistance 
they permitted. Without the tests that were made at 
Langley Field, the new forms of cowl might have 1>een 
suggested and argued and perhaps tried in a small way, 
but their general acceptance would have been a matter 
of many years. Even in England, the original home of 
the ring, its adoption as a standard feature of airplane 
design has been enormously accelerated by the -American 
laboratory work, which has given generalized in place 
of specialized results, and definite measurements of re- 
sistance in place of speculations based on a measurement 
of maximum speed. The most important function of 
the Committee, in short, was not to invent a new type of 
cowling, fiut to determine the relative merits of all avail- 
able types and to make the determination on a scale which 
no Mher laboratory in the world was prepared to 

It is a good genera] rule that there are three types of 
research work, and they are adapted to three different 
types of organization. First, and in the very long run 
most imfiortant, is contribution to pure science and 
underlyinij theory, perhaps most generally the product 
of members of the staffs of educational institutions or of 
laboratories endowed by private capital or by especially 
farsighted industries. At the other extreme is the study 
directed to solve a particular and specialized problem of 
a particular design, or to lead directly to the invention of 
a new proprietary device, and that is the proper sphere 
of the research department of a corporation, It is a 
sphere, be it said in passing, not as yet sufficiently ex- 
ploited by American airplane manufacturers, for in the 
face of the great affluence of the industry in 1928 and 
1929 the absence of research departments in most airplane 
factories remained a proper ground for surprised com- 
ment by foreign visitors and for shame-faced acknowl- 
edgment by American engineers. 

Between the two extremes there is a third class of 
work, the conduct of "practical'’ studies, general but 


immediate in their application. That is the particularly 
fitting task for a government laboratory. 

To produce a theory of heat ffow which will make it 
possible to calculate the cooling characteristics of an air- 
cooled cylinder is the function of an individual math- 
ematical physicist, and it is on a college faculty that he 
will most often be found. To determine the cause of 
repeated spark-plug failure in the XYZ engine is the 
responsibility of the XYZ Engine Company. But to find 
out by aaual measurement on a group of typkal engines 
how temperatures are typically distributed in cylinders 
and how they are affected by changing conditions of 
flight, information that can be applied to the XYZ engine 
or any other, is work most profitably to be undertaken 
for the general good, and for general dissemination of 
the results, by such a body as the Advisory Committee. 

The determination of design data may not be inspir- 
ing or spectacular. It does not appeal to the imagination 
as does an invention, but it is extraordinarily important. 
Without it. design does not progress. 

The structural design of every airplane built in the 
United States today is dependent to some degree upoii 
the N.A.C.A. work on pressure distribution and air 
loads in (light. The structure of seaplanes has gained 
a rational foundation for the first time through the 
studies made on pressure distribution on float bottoms. 
The airship being built at Akron will be a stronger 
and a lighter craft than would be possible without the 
N.A.C.A. measurements on the Los Angeles. Examples 
can be multiplied without number. 

Science is a term that covers a multitude of widely 
different things. Not the least important among them is 
the skilful devising of means for accumulating data upon 
which the designers of engineering material may lean. 

The Advisory Committee has acquired the material 
and the personnel to do that work for American avia- 
tion, and has been doing it. .Aeronautical engineers in 
Europe are quick to express their envy of their American 
colleagues’ good fortune in having at their disposal an 
institution of such resources. 


Genetdogy of Aviation 

A viation was founded by Lester D. Gardner, the 
, first issue appearing Ai%. 1. 1916, as Aviation and 
Aeronautical Engineering. In 1920 the Aircraft Journal 
was ^sorbed and the title became Aviation and Aircraft 
Journal, to be simplified into Aviation in January, 1922. 
The chief editors have been Ladislas d’Orcy, W. Law- 
rance Le Page, Earl D. Osborn, R. Sidney Bowen, Jr., 
and Edward P. Warner. 

The present staff consists of Edward P. Warner, 
editor; Leslie E. Neville, managing editor; R. Sidney 
Bowen, Jr., contributing editor ; Charles F. McReynolds. 
Pacific Coast editor ; Charies H. Gale, Daniel Sayre, and 
David J. Leidc, assistant editors. 
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The Trend of Activities 


SALES, PRODUCTION 
AND GENERAL 


T he Curtiss-Wright Flying Service 
has announced that its photographic 
division has completed work on photo- 
graphing 8,900 sq.mi, for the United 


n 12 and it 


e that 


onths 


a believed at that 
mid be neces- 


0 hr. of 


^ jmplish 

the fact that 14,000 individual natives 

50.000 mi. flown. However, on Nov. 12 
William L. Hamilton, manager of the 
photographic division, reported that 
8,470 of iht 8,900 sq.mi. had been photo- 
graph^, an average of 282 sq.mi. a 
day. During that 30 day period. 13,000 
neiitives and 130 rolls ‘='~ 

flight. Four aerial surv< 
out the photography work and the pu 
us^ were Curtiss Challenger Robins. 

city flights by Capt. Frank Hawks — 
this time between New York and Mem- . 
phis-^rought to public attention a new . 
Sevice for the conservation of fuel. It , 
is known as the Moto-Vita and is the 
invention of Dr. Miller Reese Hutchin- 
son. Hawks praised the instrument, and 


ing. At 11:10 p.m., Nov, 15, the plane 
was landed for the last tiine and the 
o(^ial N.A.A, observer for the flight 
announced that the power plant had 
been running continuously for a total 
of 379 hr. 48 min. 

Failing spark plugs were respo n sible 
for ending the flight. The pluie flew 
on only six cylinders for the last 12 hr. 
An^ immediate inspection of the engine 

another cylinder had slopped function- 
ing because of spark plug trouble. The 
remaining five cylinders did not pro- 
vide sufficient power for safe flying. 
During the flight the oil was chang^ 
eleven times. The pUne landed 96 times 
and spent a total time on the ground of 
13 hr. 10 min., each landii^ and refuri- 


4Tbe Kari-Keen Aircraft Corporation, 
recently acquired by the C. F. Lytle 
Investment Company of Sioux City, 
Iowa, will reopen not later than the end 
of this month. The plant was closed 

luring work to perfect a new Kari-Keen 


[A technical description is included in 
the Transport and Engineering section. 
—Ed.] 

4 At twenty-two minutes past four 
o'clock on Oct. 31. an attempt was be- 
gun to establish what is termed as a 
world's record non-maintenance flight. 
At that time, pilots Leo F. Root and 
Wallie Hall and Jenkins look the mono- 
plane City of Los Angeles off Rosamond 
Dry Lake Field, California. The plaiw 
was powered with the MacOatchie 
Panther L-Head 160 hp. engine. The 
idea of the flight was to prove the en- 
durance and reliability of the equip- 
ment, rather than of the men, and the 
flight was sponsored by J. Warren 
MacCbtdiie, president of the Mae- 
Clatchie Manufacturing Company and 
developer of the engine. The plane was 
not to be refueled in the air, but landed 
every fonr hoars and refueled as ^t 
as possible, with the engine runnii^ 
and an N.A.A observer on hand to see 
that the engine was not touched. After 
each refnding on the ground, the ship 
took off immediately to cruise at a^ 
proxiraately 7S m.p.h. until the next land- 


Airport on Jan. 8, 9, 10. 1931. The 
prize fund totals $7,500. There are a 
total of 24 evems. The day following 
the Miami Races will see 4e start <5 
ffle Second Annual AH Florida Air 
Tour, sponsored by the National Aero- 
nautic Association and under the direc- 
tion of the Florida State Chamber of 
Commerce, aviation bureau. The tour 
will start from Miami and visit 25 cities 
Jan^s"^' ** Jacksonville cn 

National Aeronautic Association 
had made the announcement that the 
KA^. has confirmed as a world's record 
tor Uass C airplanes, a speed of 164,432 
m.p.h., made by a Ford Transport carry- 

^40l.2^^nr pte; 

Leroy Manning. The plaiS was a 
s^rd stock model, powered with 


Ex^ition, 
ngined all-metal 


4 A FLZA made by the American Eagle 
Aircraft Corporation to creditors, asked 
that they de^y l^al action and accept 

Nov. IS, 1931, for debts made by the 
company. The statement, signed by 
E. E. Porterfield, Jr., president of the 
company, contains a warning of the 
danger of insolvency provided extension 

belief that the company can work out 
its salvation if allowri another year 
of grace. Another statement, iktted 
Oct. 2% reports company assets as total- 
ing $250,063. An equity in other assets 
are sufficient to bring the total to 
$491,544. Against this there are un- 
seenred claims of only $167,692. In the 
recent statement, Mr, Porterfield says 
that his company's total assets exce^ 
total liabilities by a very substantial 
margin. T^e thing that the company 


4 Pt-AMS are practically ecenpleted fiw 
the third Miami All American Air 
Races to be held at the Miami Municipal 


held in Paris No< 
new high speed iri-ei 
club plane exhibited by 
Company. The plane was sii 
w Ford Club planes 
i^erica. However, special ■. 
t h^ been given to the interior 
m of the plane. The appoint 


4 In a report recently issued by the 
Aerc^utics Branch of the Department 
of Commerce on the progress in 
Kheduled air transport operation dur- 
'S® 1930, is a statement that 

“?® jnvestigated a total of 16,012 

- . . -L . . 


, there 


a result of these ii 
: 183 s 


certain penalties. 164 suspensions 22 
revocations of licenses, 7 denidi of 
licenses. 148 reprimands, $3,675 col- 
lated in fines, 10 public hrarings and 
13 cases referred to the Department of 
Justice. Another interesting item in the 
report is that of the 13,000 pilots hold- 
ing Department of Commerce licenses 
at the close of the fiscal year, ap- 
proximatriy 600 were employed on the 
scheduled air mail and passei^^ lines 
The number of pilots not employ^ oii 
scheduled airline operations svas close 
to 100 per cent more the number 
ol licensed airplanes on record at the 
close of the year. The Aertnautics 
Branch finds that a not undesirable 
sitnation- It not only indicates a better 
market for aircraft but also indicates 
the existence of a potential market In 
the fiscal year 19S-1930. there were 
10,360 pilots' licenses issued by the 
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Department. That is approximately 
twice as many as was granted during 
the preceding fiscal. Licenses renewed 
during the fiscal year totaled 9,367 
and student pilot permits granted totaled 
21,191. That represents Urge increases 
in both classifications. In addition, there 
were 39 licenses issued for glider pilots. 
3,719 licenses for mechanics and a total 
of 2,219 mechanics’ licenses were re- 
new^. 


'^To those who question the desirability 
of approved flying schools, the follow- 
ing item should be of interest: 

Failures in examination of applicants 
for Department of Commerce pilots’ 
licenses were less than a fourth as fre- 
quent among students of civilian flying 
schools api>roved by the DepailJiieut as 
among students not enrolled in such 
schools. At the end of the first six 
s of 1930, 92.66 per cent of the 


applici 


5 froi 


:ssful ii 




sting tl 


wever, only 
67.34 per cent of the applicants who did 

school succesfully passed the test in- 
volved. A check of the records of stu- 
dents enrolled in approved schools 
revealed that 91.6 per cent actually com- 
pleted their flying courses and obtained 
licenses as private, industrial, limited 
commercial, or transport pilots. The re- 
maining 8.4 per cent include not only 
those who dropp^ out voluntarily be- 
cause of lack of interest or because of 
financial reasons, but also those who 
were dropped by the school or who were 
disapprove)! for licenses. At present, 
there are 38 flying schooU in the United 
States holding Depar tm ent of Oxn- 
merce approved certificates. The task 
of rating schools began July 15, 1^9. 


teresting to note that air^anes engaged 
in both s)diedule and miscellaneous fly- 
ing operations consumed 12,887,532 g^. 
of gamine and 537,212 gaJ. of oil dur- 
ing 68,669,928 mi. of flying in the first 
six months of 1930. A toul of 6218271 
gal. of gasoline and 202249 gai. of oil 
were used by air transport planes dur- 
ing this peri^. During the same period 
a total of 6,669261 gal. of gasoline and 
334.963 gal. of oil were used in 51,- 
767200 miles of flying by airplanes used 


niscellan 


IS operai 
regulations 


♦ Thi 

entry and clea 
recently drafted by the customs divisi) 
of the Treasury Department, MIowii 
a conference with the officials of t 


United States where a permit may be 
obtained if the plane is not immediately 
departing from the country. Under this 
permit, a foreign plane may proceed at 
will anywhere in the United States, sub- 


The permit has no expiration date but 
if it has not been surrendered within 
30 days, customs authorities will check 
up on the whereabouts of the plane to 
determine whether it has been sold or 
otherwise disposed of and therefore, 
subject to duty. The permit is to be sur- 
rendered upon leaving the United Sates 
at the airport of entry nearest to the 
point of final destination. 


*^Taa American Engineering Council 
has placed itself on record in opposi- 
tion to the Reed-James Bill to authorize 
the Army Air Corps to make tests cif 



nttee on public affairs, the Admi 
ive Board of the Council 
! to oppose the 


itly 




able 


branch of the gov e rnment to engage in 
work that could, with the exception of 
whirling tests of propellers, be done by 
private interests. The a^inistrative 
board rejected an alternative recom- 
eflfect that the Council should endeavor 
to have the bill amended so that the Air 
Corps would be pern' 


t for 


which t] 




possess the 
cither Senate or House. 
4- Da. Louis H. Bauu. 
tor of the / ' “ 

organ! 


: Air Corps ^one 


No 


ledical dire 
igned his post a 


. 1, has D— . 

Harold Cooper, 

oirector, has been appointed as Uis sik- 
cessor. Dr. Eldridge Adams, of San 
Antonio. Tex., has been appointed to the 
office formerly held by Dr. Cooper. Al- 
though Dr. Bauer submitted his resig- 
nation in order that he might engage in 
private practice, he will not be separated 
altogeth^ from the medical section ol 
the Department, but will continue as 
consulting specialist in aviation medi- 


MAjoa Floyd Evaks has been ap- 
point Director of Aeronautics in the 
Sate of Michigan as of Dec. 1, 1930, 
succeeding Capt. Ray Collins whose 
resignation was accepted by the Michi- 
gan Board of Aeronautics at their 
regular monthly meeting. 

♦ LiauT. Couna. Faso W. Nbilson, 
U.S.N., resigned, has been appointed 
sales manager of the SikorsW Aviation 
Corporation at Bridgeport, Conn. 

^ Trb board of directors of the Sikorsky 
Aviation Corporation, a subsidiary of 
the ‘United Aircraft a^ Transport Cor- 
poration. has announced that F. B. 
Rentschler has been elect^ chairman of 
the board to succeed A, C. Dickinson. 


* Edcab N. Gott. president of the Key- 
stone Aircraft Corpor a tion, has an- 
noimced that George H. Prwldcn, for- 
merly chief engineer of the Stout Metal 
Airplane Company and more recently 
with the Atlana Aircraft Corporation, 
has been put in charge of all metal de- 
sign and development at the company's 
plant in Bristol, Pa. Mr. Gott has also 
announced the appointment of Sanley 
W. Jacques, former advertising manager 
for Curtiss-Wright, to the position of 
manager of commercial sales in charge 
of Keystone-Loening Air Yacha and 
Commuter Amphibons. 


the 1931 Army Air Corps exercises has 
been made by Assistant Secretary of 
War. F. Trubbe Davison. Secreary 
Davison states that dramatic and com- 
prehensive tests to determine the alnlity 
of the Army Air Corps to meet a nnjor 
coast defense emergency will take place 
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antic seaboard in May. 1931, when 
ibout SOO army planes and approxi- 
nately 1.100 air corps pilots and enlisted 
nen will be concentrated at New York, 
Boston, Philaddphia. Baltimore, Wtl- 


R will be the hrst time in 
the history of American miliary avia- 
tion in time of peace that so many planes 
will be concentrated for the testing of 
technical prcMems 'Over a territory that 
covers more than 100 sq.mi. in almost a 
dozen sates. It will .also be (he first 

have been held on the Atlantic Coast. 
All tactical squadrons in the United 


planned to call a larger number of re- 
serve officers to active duty for the dura- 
tion of the war, including numerous dis- 
tinguished pilots no longer 


willini 




refresher course. Th 
be known as the First Air Division and 
will be commanded by Brig. Gen. Ben- 
jamin D. Fouiois, assistant chief of Air 
Corps, and will consist of one bead- 
quarters group (about 50 planes), one 
transport ^oup (about 40 pimies), 
three pursuit groups (about 180 planes), 
one bombar£nent ^oup (about 40 
planes), four provision groups (about 
135 planes), to which will be added par- 
ticipating National Guard units and one 
attack group of about SO planes. In ad- 
dition, there will be mis^laneous air- 
craft. such as radio, photographic and 
ambulance planes. 


♦ The Herbert Schiff Memorial TrojAy, 
awarded annually to the aircraft 
squadron in the Navy which has shown 
the most care with regard to safety in 
flight operation, was presented to the 
Fighting Plane Squadron 3B, attached 
to the Aircraft Carrier Lexington, on 
Dec. 5 by President Hoover, ^ua^on 
3B, b^nniz« July 1, 1929, and ending 


open water. The squadron completed 
successfully, without tile slightest injury 
to personnel, a total of 861 landings and 
861 takeoffs on the Lexington, Sarati^ 
and the Langley. 


lureau of Aertmau 
that construction 


of I 


. . - “2RS-4” is progrei-...^ 

at such a rapid rate that completion of 
the first skeleton is expec^ by Jan. 1. 
The huge craft whictii is being con- 
structeif at the Goodyear Zeppelin Com- 
pany at Akron, Ohio, is the first of two 
6,500,000 cu-ft. ships for the Navy. 

* The Bowlus-Hirth Soaring Schools 
have been organized in New York City 
^ Hawley Bowlus and Wolf Hirth. 
Ineir first school of a proposed chain 
of 25 or 30, in principal cities, has been 
esablished at the Park Cential Hotel, 
and their work was launched with a 
two-week glider show at the hotels 
which attracted considerable interest. 
About 100 are attending the evening 
ground school classes, Fundainenals 
of gliding will be aught at the Glenn 
Curtiss Airport, using the auto-tow 


AIRLINES 

AND AIRPORTS 


I T WAS announced in November that 
aggressive preparations were being 
made for inaugurating a weridy trans- 
Atlantic air mail service within the next 
two or three years. Pan American Air- 
ways and Imperial Airways of Great 
Britain, with the French Compagnie 
Generale Aeropoaale to a lesser d^ree, 
have been holding preliminary negotia- 
tions for joint operation of such a serv- 
ice In way of Bermuda and the Azores. 

Aisditiona] importance accrued to 
these reports when it became known ; 
(1) That Maj. G. E. Woods Humph- 
reys of Imperial Airways was in inis 
county for a conference with Pan 
American officials; (2) that the Post 
Offics Department knew of the n^fotia- 
tions and was preiared to co-i^rate, 
and (3) that the Post Oflke Depart- 
ment would open bills f)>r such a service 
on Dec. 29. « 

The airline distance between Charles- 
ton, S. C. (mentioned as a likely United 
Sates terminal), and Bermuda is about 


818 n 


The 




._ — s would be about 

1,907 mi. long and from there to Lisbon, 
Portugal, abral 1,090 mi. 

The maximum rate authorized by law 
for this class of service is fZ per mile 
for the specified load not exceeding 300 
lb. and $1 per pound per IfiOO mi., or 
pro raa thereof, for mails in excess of 
the specified load. 

Imperial Airways holds an operating 
concession in BWmuda, so that an 


American concern wishing to include 
the island must have a working arrange- 
ment with the English company. For 
this reason. Fan American seems the 
most likely candidat e for the contract 
♦ It is interesting to note that the re- 
ported advance st^ of negotiations be- 
tween Pan American and Imperial Air- 


be used for the purpose, and the most 
that can happen is informal conversa- 
tion on the matter. The object of Major 
Humphreys’ visit to America is to study 
American methods in ervU aviation." 

'4 On Dec. 3. the first Pan American 
mail plane flying over the new direct 
route between Miami and Cristobal ar- 
rived at the Canal Zm« port. The new 
route is by way of Cienfuegoe, Cuba, 
and Kingston, Jamaica, and replaces tiie 
lornier one by way of Havana and 
Puerto C^iezaa, Nicarauga. liie 647 
mi. between Kingston and Cristobal 
were flown with a Consolidated Com- 
TOdore. twin-engined flying boat which 

York, Rio & Buenos Aires line last 
summer. This is a slightly shorter 
roirte and 8«ves Jamaica, as well. Only 

■4 The final report of the Fact-Finding 
Committee on Control of Airplane 
Hangar Fires by Automatic Application 
of Water was issued by the Aeronautics 
Branch early in December. This report 
includes much more deail than that 
issued in the late summer and is illiis- 
Irated with photographs and diagrams. 

♦ Th»ty visual-type radio range bea- 
c^ a^ accessories, at a total cost of 
$268,453, have bemi ordered from the 
Westinghouse Electric A Manufactnring 
Company for the federal airways. 


of this „ — 

penod m 1929. The company carried 
this year up to Oct. 1 on aU of ite lines 
a to^ of 168,619 Ib. of mail. year 
in the same period the poimdage was 
4S2S3, In January, 1929, the poundage 
was 1,4(X). Tliis was iocrWsed m 
October of 1929 to 6,515 lb., and to 
8,000 Ib. in December. In March, 1930, 
it reac h ed 12,60<> lb. and in Octe^r of 
this year, it reached 25200 Ib. 

The record of leading divisions was: 
fn Uiami-CaHal Zone: March. 1929, 
118 Ib.; Mardi, 1930, 2298 Ib. ; October, 
1930, 10,004 Ib. 

Miatm-DtUeh Gmand; October, 1929, 
1,416 Ib.; October. 1930, 3J)50 lb. 

Coiul Zont — Uonitvidco: October, 
1929, 570 lb. : October. 1930, 1240 Ib. 
Part American began ia full service 
. Santos, Brazil 


b e t w^ Paramaribo ai 


8 


(south of Rio de Janeiro), with a plane 
leaving Paramaribo on Mov. 27 and 
Para on Nov. 28. The first south- 
bound fdane reached Rio de Janeiro 
Nov. 30. The Paramaribo-Para section 
was opened Nov. 13 following the im- 

S 'ovement of politica] conditions in 
razil. Service to Pernambuco will be 
omitted (or the present 

* Eastesn An TaAitSPOar extended 
its New York-Richmond passenger serv- 
ice to Atlanta on Dec. <^-IO. It is ex- 
pected that on or about Jan. 1, the com- 
pany will inaugurate its AtlanU-Miami- 
St. Petersburg passenger service, which 
will give throi^h passenger accotnmoda- 


* Ukiteo .\iacaAPT 8c TaAttspoar Coa- 
FoaATiON opened its long-projected 
through coiist-to-coast passenger service 
when National Air Transport began 
carrying ptissengers between New York 
and Chic^o on Dec. 2. Eight new 
Fords cover the 730 mi. in 6 hr. 34 min. 
east-bound, and in 8 hr. west-bound. 

East-bound planes leave Chicago dailv 
at 9:30 a-in.; Qeveland at 1:30 p.m’, 
and arrive at Newark Municipal Airport 
at 4:54 p.m. West-bound planes leave 
Newark at 12 noon. Cleveland at 4:46 
p.m. West-bound planes leave Newark 
at 12 noon, Cleveland at 4:46 p.m.. and 
arrive at Oiicago at 7 :02 p.m. The air- 
rail service between the two cities by 
way of Ceveland continues. 

+ N-A.T. connects with Boeing Air 
Transport at Chicago. East-bound pas- 
sennrs from the West Coast and inter- 
mediate points may arrive in Chicago at 
6 p.m. or 6 a.m. and may leave on the 
9:30 a.m. plane east the next morning 
or the same day. respectively. West- 
bound passengers from New York may 
connect with ^e 8 p.m. plane west from 
Chicago or take the 8 a.m. plane the 


+ NA.T. has abandoned the Detroit- 
Chicago and Chicago-Geveland services 
operated for more than two years by 
Stout Air Service, which N.A.T. took 
over about three months ago. It is an- 
nounced ill Detroit that local interests 
may re-esablish these two operations. 

+ Tee House Appropriations Commit- 
tee in Congress has recommended allo- 
cating $20,0tx),000 for domestic air mail 
service during the next fiscal year. This 
w the same sum recommended by the 
Bujewi^^oi^udgets and is an_ iiwrease 

last year. The domestic air mail car- 
riers received $1,248,766 compensation 
for the month of S^tember as com- 
pared with $1,264,012 for August and 
$1,269,509 for September, 1930, 

About 3,300 additional miles of lighted 
airways have been installed during the 
fiscal ye ar ending June 30, 1930. Radio 
coumraicatim facilities were installed 
on about 2.500 additional miles, and 
radio beacon service on about IBOO mi. 
Telegraph circuits now total S.6S0 mi. 

This makes the following total as of 
June 30; TobI lighted airways in oper- 


ation, about 13,400 mi.; intermediate 
landing fields, 219; airway beacons, 
1,477; weather reporting stations, 298; 
airway radio stations, 45; radio range 
bea^s, 9; point-to-point airway radio 

+ Undu the name of Canadian Air- 
ways, Ltd., the Dominion’s two chief 
railroad companies, Western Canada 
Airways. Ltd., and the Aviation Cor- 
poration of Canady have combined to 
form a comprehensive air transportation 
system. Each railway will subscribe 
$250,000 of the capital which wiil total 
200,(K)0 shares, no par value. Plans for 
this combine were first reported several 
months It was assured on Nov. 8. 

One of its first projecu will be the de- 
velODment of a tran.c-Canarla airwav 
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charges are to be based on wing span 
according to nine classes. The sug- 
grated rates per class may be vari^ 
with the individual airport to meet local 
conditions. Forty-five dollars a month, 
or $3 a day. is suggested as a chaige 
lor a plane of from 30 to 40 ft. span, 


♦ Dubikc 
Sept. 30, t 


i the 


' * An unusually comprehensive rep< 
of scheduled airways and miscellanec 
flying operations during the first t 
months of 1930 has been i.ssued by t 



■ grating out of Winnipeg, flew 413,- 
1 mi., carried 5,564 passengers, 316,- 
s lb. of baggage and express, and 
76,572 lb. of mail. It maintained a 
enuge of regularity on sehed- 
adian Airways, Ltd., of Mont- 
176, 524 mi., and carried 691 


^ New Voek, Philadelphia and Wash- 
ington Airways Corporation reduced its 
dwugh round-trip rate from $23.75 to 
$20, effective Nov. 24. 


Alabama has ruled tl 


a United States 


+■ TnoMi-soN Aeronautical Cobp. in- 
augurated a Detroit-BuRalo passenger 
service on Nov. 1 1 as pan of a pro- 
posed Great Lakes transportation system 
to be developed further next spring. 
Fords are being used at present, but it is 
planned to suGstitute amphibions after 
the winter season. 

+ Members of the airport section of 
the Aeronautical Chamber of Commerce 
have received first drafts of a propo^ 
uniform basis of airplane storage 
charges. This has been one of the 
aggravating problems in airpon man- 
agement throughout the country. The 


usutU state gasoline tax of 
a gallon, the proceeds of which 
aic uevoted to highway improvement. 

Tulsa-dklahoma City-Wichiu*** Falls 
(Tex.) passenger service Nov. 13, and 
later extended the line from Tulsa to 
Kansas City, The original Braniff line 
between Tulsa and Oklahoma City, later 
taken over by Universal and Southern 
Air Transport, was discontinued upon 
the organization of Southern Air Fast 
Eroress. Two-way radio- 

telephone communication sets have been 
inst^ed in every plane of Colonial 
Division of American Airways between 
New York and Boston. . . . Effec- 

tive Dec. 1. Colonial includes Hartford, 
Conn., as a stop in its Boston-New 
York passenger line. . . , Pennsyl- 
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n the 


Washington-Cleveland service li 

The Federal airway 
between Washington and Norfolk has 
b<^ completed and The Washington- 
Pittsburgh airway is virtually com- 
pleted. . . . United Sutes Air Mail 
Pioneers Association has been organ- 
ized at Washington, D. C.. to include 
pilots and others closely associated with 
the early days of this country's air mail. 
• - . The passenger service between 

Newark and Wilkes-Barre. Pa., oper- 
ated by Frank Marts Coach Company 
since August, has been extended to 
Buffalo by way of Elmira. N. Y. Two 
WJk^ '£>ps tlaily are made as far as 

tion at J^.” ‘f " 

lines, which has been operating between 
Houston, Dallas and Fort Worth, later 
extending to Oklahoma City, now also 
reaches Tulsa. . . . The Newark Air- 
port has awarded a contract for a $6,900 
jMssenger waiting room in the Colonial 
. . . Deed to 

23,000 acres of land at Shreveport, La., 
a $7,000,000 

Third Attack Group base, has been 
turned over to the Secretary of War. 

Tulsa Municipal Airport is 
now city property, purchase from pri- 
vate interuts having been completed. 

Runways, grading and drain- 


age ditches c 
St. Louis Mur 




FOREIGN 

EVENTS 


T he country which establishes sea- 
dromes, or artificial islands, should 
he responsible for their management and 
the planes of no country should be given 
any special preference, according to a 
decision made at the recent meeting 
Ninth International Aeronautical 
Judicial Congress in Budapest. Twen^- 


♦ A LEAKAGE of hydrogen gas was 
responsible for the crash of the R-101. 
aMording to the views expressed by 
Dr. Hugo Eckener at the official in- 
vestigation. The chief leakage was in 
the gas ceils in the ship's b<^, causing 
the entire ship to be heavy and the nose 
to be heaviest of all. Dr. Eckener be- 
lieves that the unusually violent move- 
ment of the ship in its first dip may 
have caused an already damaged gas 
bag to receive a large rent, from which 
the gas could escape quickly and pass 
to the tail, making the tail lighter as 
the nose grew heavier. 


The Frencdi press has reviesved the 
position of the French Air Ministry 
at the close of its second year of exist- 
ence. Consensus was that many of the 
hopes reasonatriy founded two years ago 
have failed to materialize, and that there 
^ no signs of immediate improvement 
in many directions. It was granted 



that the problems confronted by the Air i 
Mmistry are^^cult, but it is thought i 

way in a number ofinsunces'.” ' i 

+ Discussion of the potentUlities of 
such huge commercial transports as the 
Junkers (3-38 and the Dornier Do.X 
as bombers in time of war caused a stir 
« the recent meetings of the League of 


♦ The Japanese Air Transport Com- 
pany earned 825 pieces of mail be- 
^een Dairen, Korea, and Japan, during 


+ Tke Twelfth Aeronautical Salon in 
Pans, opened early in December, at- 
- actri wide interest in Europe, but 
ively few exhibits out- 


included comparativi 
side of French aviati 


♦ The L. E. Gale Company, of Han- 
kow, has announced the sale of six 
Vought Corsairs and Fairchild planes 
to the Hunan Provincial Government, 
and SIX Wacos to Canton. 'The Chinese 
government on Oct. 14 ratified its agree- 
ment with Hansa for the creation 
ol mail and passenger services to be 
started early in 1931. The operating 
con^>any will be known as the Euro- 
AMa Aviation Service. Promotion of 
this plan has been delayed by British 
refusal of permission to fly over India, 
and objections on the part of Russia - 
the latter have now been removed. 

+ An intermtional meeting of classi- 
fication societies for examination of 
important questions concerning air 
safety, and for the stipulation of world 
roles for air material tests and classi- 
fication of aircraft, was held at Rome 


* Zeppelin has been deflated 

« Fnedrichshafcn for the winter season. 
C^nng 1930 the airship made 155 
flights, covered 144,275 mi., and ear- 
ned 6,267 passengers and 2.200,000 
pieces of mail aq(i fnright. 

The new Focke-Canard was demon- 
strated at Tcmpelhof Airdrome, B^lin. 
<^.21, This machine resembles closely 
the F^e-Wulf flown in 1927, except 
th« the fro^ plane, which by its posi- 

of flying backward, is fixed ratherlhan 
adjustaUe to compensate for changing 
engine speed. It is powered by two 
Siemens S-H-14 engines of 110 bp. 

*■ Miscellaneous foreign news fol- 
lows : The noted Italian aeronautical 
mgineer^ ^rico Forianini. died at 
Milan, Oct. 9. . . . Renato Moranti, 
director of the Transadriatic Aviarion 
Oom^y, and a prominent member of 
the Italian delegation to the Interna- 
tional congress in Washington in the 
winter of 1928, was killed recently in an 
airplane accident. . British 

Guild of Air Pilots and Air Navigators 
IS advocating renmval of secrecy regard- 
'll • • • On Nov. 

18 the Junkers G-38 terminated a Euro- 
pean Tour of 5,625 miles. . . . It is 

reported in the daily press that an irn- 
por^l helium supply has been discov- 
ered in the Be^an Congo 
The Hon. Mrs. Victor Bruce land^ at 
Tokyo in her Blackburn Bluebird bi- 
Nov. 14, after a 13.000-mi. 
solo flight from London, made with a 
background of less than 100 hr. solo 
mrpenenec. . . . Prince George 

oiDeseo. of Rotunania, has been elecM 
president of the F.A.I. 
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WHAT OF THE YEAR 
TO COME? 

By Edward P. Warner 


T he practice of proph- 
ecy is somewhat dan- 
gerous for the reputation of 
the prophet, but it is a 
necessary risk. No plans 
for next year can be made 
without some estimate of next year’s business. Materials 
cannot be bought without some sort of a forecast 
of price levels of the future. Personnel cannot be 
secured and trained wnthout having in mind the way in 
which they are to be employed, not only a few months, 
but several years hence. If no one runs the risk of publish- 
ing an estimate of future conditions every business man 
will make his own, sometimes proceeding from very 
limited data. So obvious is the need for the intelligent 
guess at what lies around the comer of the calendar 
that Babson and Brookmire and Moody and a host of 
rivals have sprung up to give their attention to prognos- 
tication. setting ^emselves up as the twentieth-century 
successors of the Delphic oracle of ancient Greece. 

Taken as a whole these professional forecasters have 
given but little attention to aviation, and perhaps they 
have been wise in so doing, for the problem of antic- 
ipating the growth of so novel a business as the build- 
ii% and operation of airplanes is peculiarly difficult. 
Nevertheless, someone must make the effort, if there is 
to be any planning at all. and with all these preliminary 
apolc^es I address myself to the task. I undertake it 
in the conviction that a forecast by an individual not 
directly and actively engaged in aircraft production or 
operation has a considerable possible advantage over one 
made a single industrial group for its own portion 
of the industry. The future can sometimes be seen most 
clearly by gaining a little perspective of distance. It is 
undertaken, also, with a chastened realization of the com- 
mon fate of ^ophets, of whose tribulations Grantland 
Rice once wrote in meditative vein : 

"And now, amid the fading embers. 

These in the main are my regrets : 

When I am right, no one r emem bers. 

When 1 am wrong, no one foigets." 

A considerable proportion of public forecasts are made 
to prove something or to sell something. They have 
their place, but I am not imdertaking to add to their 
numbv. I am taking up the task with the dcxsest 
approach to complete impartiality that I can command, 
writing neither as an optimist nor as a pessimist. Obvi- 



ously, with everyone else in the industry, I shall hope that 
my esti^es are wrong in being too conservative, but I 
have tried not to be influenced in the slightest 
by that hope. So far as I can guess, the figures given 
in this study are equally likely to prove above or below 
the true mark when the year has run Its course. It may 
be observed, however, that the prevailing tendency in 
the industry has always been to guess too high. Both 
in 1929 and 1930. I believe that an average of the 
presumably competent estimates made at the beginning 
of the season would have given a figure just about double 
the year's actual production. 

So much for introduction. Now to the facts. 

Logically, transport and other operations ought to be 
c^idered first. Obviously the sale and production of 
airplanes depends upon the extent to which they are 
kept in service. When we seek a single measure few 
the status of the aircraft industry, however, it is still 
the common rule to use the number of new planes built 
for commercial purposes. We think of the status of the 
commercial industry in terms of the production of 1,500 
civil airplanes in 1927, 3.500 in 1928. 5,400 in 1929, and 
about 2,500 in 1930. The first move in prophogr 


This article is a ilfsUiiet innovation. To 
offer forecasts so very specific as it contains 
is an extremely recklen undertaking. It 
is presented as a p ers o n al opinion, hanrd 
on a great deal of study and some years of 
practice in making foreeaats for private 
use, and H is drfibe ra tely written in «>i^ first 
person singular as a reminder of ita per- 
sonal origin. By the end of the year the 
author may be looking for saekdoth and 
ashe a, but, for better or worse, he lanndics 
his prophecy npoa the worid, in the bdief 
that even mediocre business forecasts are 
much better than foreeaata ao vagne as 
to be meonhigless, or no forecasts m all. 
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1931 Production 

I N forecasting production, to go directly to a round 
number for total output is a futile piece of guesswork. 
The only intelligent means of estimating is through a 
breaking up of the market into its several parts, reckon- 
ing separately with the demands of individual consumers 
or groups of consumers of similar interests, and then 
obtaining a total by summing up the 
parts. FoUowi:^ that course, 1 have 
reckoned separately with prospective 
requirements of transport lines, schools 
and taxi services and miscellaneous 
operators, non-aeronautical corpora- 
tions using planes for business pur- 
poses. and private owners. The study 
leads to a predicted total of 3,300 oon- 
militaiy planes to be produced in 1931. 

Of course any su^ figure depends 
on a great number of auxiliary assump- 
tions or forecasts. It depends on legis- 
lative action, both federal and state, 
and upon decisions taken within the 
executive departments of the govern- 
ment, especially the Department of 
Commerce. Most of all. however, it 
depends on general business conditions. 

In anticipating that 3,300 airplanes will 
Ik built I have adopted the presumption, based prindpally 
upon financial history and the record of the relation of 
the relative lengths of bull markets and bear markets of 
the past, that the present depression will have passed its 
extreme low sometime in the near future or during the 
early spring at latest, and that there will be a gradual 
but by DO means a sudden or speedy recovery through the 
remainder of 1931. 

Another point on which I must be clear is that there 
has been no anticipation of radical innovation in design, 
but only of normal technical deveIo{xnent of the present 
type of equipment. In setting up these figures no allow- 
ance has bem made for the effect of the autogyro on 
the market, as the date on which machines built on that 
principle will be available for the use of the purchas- 
ing public is so very uncertain. It would be quite 
impossible to forecast the division of business ' ' 
airplanes and autogyros at the present time. 


The total of 3,300 planes estimated to be built includes 
400 for transport lines, to be divided approximately 
40 per cent for necessary replacements, the remainder 
for the opening of new lines or for expansion of existing 
services. It includes 1,400 machines for fixed-base 
operations, including flying schools. About three-flfths 
of the total number estimated in that case will be for 
replacement, with the remainder providing for the highly 
selective expansion of certain types of operations. 

Five hundred planes are expMed to be taken by cor- 
porations not directly in the aeronautical field. That 
figure may appear very generous. As a matter of fact, 
it occasions some qualms on the part of the prophet, but 
I believe that with even a modest improvement in busi- 
ness conditions it can readily be reached if a specialized 
sales effort be made. It will demand an energetic effort, 
nation-wide in scope and long continued, to show business 
men how the airplane can be used to aid in the eco- 
nomical conduct of their affairs, not merely as an instru- 
ment of temporary ballyhoo. 

Finally, 1,000 machines are assigned to the private- 
owner market, using that term in a rather broad sense 
to include those who make incidental use of their ships 
in their business. That again is a figure high enou^ 
to require some explanation, and again the explanation 
must lie in a good sales campaign among a class of poten- 
tial buyers not effectively reached up to the present time. 
Of the 1,000 planes, I allow for just about one-fifth 
to he flying txnts and amphibions, but the estimate is 
conditioned on a special effort 
to sell machines of that class 
to yachtsmen in particular 
and to owners of summer 
homes along the Atlantic and 
Pacific Coasts and on the 
' Great Lakes, in general. 

It will be noted that no 
separate allowance has been 
made for export trade, most 
of the shipments of com- 
pleted American airplanes 
being either to Canada, where 
conditions are essentially as 
they are in the United Stales, 
or to Latin America, where 
a ^eat proportion of the ma- 
chines commercially exported 
are to be operated by com- 
panies under American con- 
trol. The export markets have been cast in with the 
domestic ones. No separate allowance has been made 
for purchases by the Depa rtm ent of Commerce and Coast 
Guard. Both have been lumped in with the fixed-base 
operators. Figures on sales and production have been 
used interchangeably, for I believe that in 1931, not- 
withstanding the fact that a considerable unsold surplus 
still exists, sales and production will run nearly parallel. 



Forecasts of the type of market and of the division 
among various markets are important as a guide to the 
localities in which sales effort can be most profitably 


expended. In planning production schedules, however, 
it makes no difference whether the plane is to go to an 
oil company, a transport line, or a private sportsman. 
What is vitally important there is the division of the 
probable total demand among the various types of 
equipment. 

The most difffcult point about an estimate along those 
lines for Ihe coming year is the introduction of two 
virtually m:w types. There is no background of experi- 
ence from which to predict Ihe popular response to the 
offering of light single-seater and two-seater planes at 
$2.(XX) or less, nor to the almost equally novel introduc- 
tion of several well-designed and well-promoted light 
flying boats and ami^ibions from $5,000 to $7,500. The 
latter class, to be sure, had made their appearance at 
the end of 1929, but abnormal business conditions hardly 
gave an opportunity for fair trial of their attractions 
during the past year. 

Prospects fi>r Use Light Plane 

T reu: is, I believe, a real market of considerable im- 
portance for the light and low-priced landplane, but 
it is easy to exaggerate its magnitude- Consideration 
of light plane experience in 
the past and of the general 
history of the development 
of the ain>lane market does 
not encourage one in the 
belief that machines of that 
class are to come into the 
hands of tlie ordinary citizen 
in great numbers, nor that they are to do for the air- 
plane industry what the Model-T Ford did for the 
autMiiobile. Tlte great mistake of 1929 was an overesti- 
mate of everything connected with aviation. The great 
mistake of 1930 was an overestimate of the glider’s 
potentialiti(«, with responsible men of long experience 
in the industry guly talking as late as the middle of 
.April of the possibilitiy of building and selling 25,000 
gliders in the United States during the past year. I 
entertain a very grave personal fear that the great mis- 
take of 1931 is to be a corresponding, although to be 
sure a less serious, overestimate of the "power glider,’’ 
or light airplane. 

At least 20 types in that general category are under 
serious development in various parts of the United States, 
and if all the purely experimental projects were included 
the number might easily run three times as high. The 
aggregate of the estimates of production that are being 
m^e for light landplanes, excluding from consideration 
the wholly irresponsible and those without any experience 
upon whicli to base their personal forecasts, would be 
not far from 2,000 machines. My own forecast is that 
about 500 can be sold, and that the sales will be fairly 
evenly divided betwe e n flying schools and private owners. 

Of Ihe total production of 3.300 planes, then. 500 are 
allotted to the new light plane class, with approximately 
700 more to be contributed by open two and three- 
seaters of higher power and price. The division pro- 
“>“ng the other groups can best be shown by 

Perhaps the most surjmsing features of this dassifica- 
lira are the high place givai to transport machines from 
eight to ten-passenger capacity and the generous esti- 
mate made for the marine aircraft. TTie latter has 
already been remarked upon, and is frankly conditioned 
on the success of a sales effort that has hardly been 
undertaken as )ret. The former, the generous valuation 
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placed on the probable production of a type of machine 
of which relatively little has been seen on the trans- 
|»rt lines up to the present time, is based on the expecta- 
tion that there will be a general tendency in transport 
operations towards more frequent schedules, with a 
resulting demand for machines of relativdy small 
capacity. 

Of greater importance than the number of machines 
built as a measure of the industry's prosperity is the 
total volume of sales in money units. Taking a reason- 
able average retail price for each type of plane within 
the above grouping, the total in prospect for 1931 reckons 
up to $37,800,000 for non-military airplanes and engines, 
as against a little over $50,000,000 in 1929 and about 
$20,000,000 during the past year. 

Military Bnsiaess 

M ilitary production will be smaller in volume than 
during 1930. Not only have Army and Navy 
orders for new equipment been placed earlier in the fiscal 
year (which ends June 30) than is the common prac- 
tice, with a large part of the purchases for the fiscal 
year 1931 being made during the calendar year 1930. 
but there is a substantial cut in the amount of money to 
fallowed for new purchases during the next fiscal year. 
The federal budget provides approximately $26,800000 
for new flying equipment for the Armv and Navy for 
the fiscal year beginning July 1 next, as ^nst $30!600 • 
000 for the year now running. 

Furthermore, competition for military business will be 
keener than in the past, with 
a temptation for the contract- 
ing officers to seek constantly 
lower prices and reduction of 
profits. A considerable num- 
ber of companies whicli have 
heretofore been quite content 

cial market have now been 
impelled by the depression to 
seek military orders, and 
where there were two or 
three potential competitors 
for a given class of equip- 
ment two years ago ^ere 
may be a dozen in the field 


planes, both civil and military, u 
000,000 in 1929 and roughly $45,000,000 this year,' will 
be up to about $58,000,000 in 1931, if the prophecies 
ventured here should be verified by experience. 

Transport Activity 

S PECULATION on the future of air transport is [^haps 
even a more popular occupation than prophesying the 
shape of the aircraft production curve. Most of the 
forecasts that I have encountered in the field during a 
recent tour of the United States have been extremely 
optimistic, setting the increase in next year’s total trans- 
port business over that of the present year at anything 
e/vi - e i it. 


if all prophecy in that area is of course 
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the amount of money available for air mail compensation. 
Directly or indirectly, most passenger operations have 
still to lean upon the Post Office. During the past year 
the ag gr eg a te sum has been $15,000,000 for domestic 
air mail, and $6,600,000 for foreign mail transport. 
For next year, the federal budget provides an increase 
to $20J10D,000 and $7,000,000, respectively, a total just 
25 per cent higher than for the present fiscal year. 
Under the terms of the Watres act. assuming the esti- 
mates to be enacted into law without change, domestic 
air mail operations should total about 28,000,000 airplane 
miles in the fiscal year 1932, or perhaps 26,000,000 for 
the calendar year. At the present time we are running 
at the rate of 23,600,000 miles per year. The total just 
mentioned would allow for compensation at an average 
rate of 72 cents per mile, which seems a fair estimate. 

A plane-mile fiown wiA air mail ought on the average 
to carry with it about four paid passenger-miles by the 
same operator, whether the passengers actually be car- 
ried in the same plane with the mail or on a parallel 
service. The grants made by the Post-Office Department, 
in addition to compensatii^ the contractors for carry- 
ing all the domestic mail sent by air. should insure a 
paid passenger traffic of about 104,000,000 passenger- 

The distance to be flown by transport lines without 
mail affiliations during the year is much harder to esti- 
mate. At the present time it is at the rate of about 
14,300,000 miles a year. I foresee a lower figure for 
next year, for a number of lines are being oper ate d at a 
loss in the hope of reoiving mail contracts, and will not 
continue for very long on an independent footing. Only 
a few have been set in motion with the expectation of 
continuing indefinitely on passenger business alone. I 
finally take 11,000,000 mites for the year as the most 
probable figure for mileage to be flown off the mail 
routes. Allowing four and a half passengers for each 
plane on the average, that will contribute another 
48,000.000 passenger-mites. 

The ag g r^ate paid passenger traffic estimated for 
domestic air lines for 1931 is then 152,000,000 passen- 
ger-mDes, as against approximately 85,000,000 for 
year, an increase of about 80 per cent. All these figures 


are necessarily very rough, even when they relate to past 
records, as there are few complete statistics on passenger- 
mileage, and in particular, there is in most cases no 
pretense of dividing ffie traffic between that paid for at 
full rates and that carried without charge for reasons 
of company policy. 

In general policy on transport lines I predict, as 
already suggested, a general increase in frequency of 
schedule, along the lines followed on the New Yorki- 
Philadelphia-Washington service. There is likely to be 
a strong tendency towards smaller planes, ranging in 
capacity from four to seven paying passengers or the 
equivalent in mail and express. In estimating a total 
of 11,000,000 miles for services handling only passen- 
ger traffic, I have allowed for the inauguration of at 
least two or three new short-haul lines, with departures 
hourly or thereabouts, like the one between New York 
and Washington, sometime during the year. 

A more rapid expansion of transport operations will 
depend on improved economy of equipment, which will 
make it possible to carry passengers profitably without 
dependence on mail contracts. During the past year a 
fair average of operating costs has been about $0.90 to 
$1.40 per ton-mile, based on capacity pay loads. There 
is every reason to hope that it will shortly be brought to 
around $.50 to $.70 per ton-mile under favorable 
conditions and with schedules frequent enough to keep 
the overhead within reasonable limits, but the full effects 
of present efforts for increased economy in design are 
hardly likely to be shown in the trsiffic figures until late 
in the coming year, or even until 1932. 

Business should pick up strongly for the fixed-base 
operators with improvements in general business condi- 
tions. The statistical background is too slender to permit 
of giving any specific figures, but I anticipate at least 
a 40 per cent improvement over 1930. 

School Proepecis 

OR flying schools specializing in the production of 

professional pilots, the coming season promises to be 
a rather hard one. It is general experience that demand 
for educational facilities shows a time lag behind the 
industrial conditions that produce it. When a profes- 
sion is overstocked with personnel it commonly takes 
a year or more for the universities Mid technical schools 
to feel the full effect in lessened number of applicants 
for training in that particular field. On the other hand, 
students are slow to come forward in adequate numbers 
to meet the new demands of a growing business. A 
great many transport pilots having been out of work dur- 
ing the past few months, the report is likely gradually 
to spread that the charms of pilotii^ as a profession have 
been exaggerated, and some of those who might be 
enrolling in the schools will hesitate and turn elsewhere. 

There should be, on the other hand, a considerable 
increase in the number of individuals taking up flight 
training in a small way, merely to acquire an accomplish- 
ment. without intending to nuJee it a profession. During 
1929 there were issued almost exa^y 20,000 student 
permits. For 1930 the figure will apparently be one or 
two per cent lower. For 1931 I predict 23,000 permits, 
with 17,000 of the holders gettii^ to the point of tak- 
ing some sort of formal instruction, but only about 5,000 
pursuing regular courses in regular schools in any serious 
fashion. There is likely to be a pronounced increase, 
with the coming of summer, in the number of those 
taking casual training by. the hour on week-ends or when- 
ever the inclination arises. 



ord. Whether next year be like the fail one 
it will be dependent upon it. To review a year is not to 
write history, but to provide an explanation of the point 
of departure from which we are taking off for next year's 
activities. ^American aviation is much loo broad in 
scope, and its aetioities too varied, to be summarised as 
a whole. In the group of articles that follows this page 
it has been broken down into a dosen sections. Though 
each is treated separately, they obviously blend with and 
react upon each other. Though all deserve attention, 
even from those whose interest in the industry is narrow/y 
speeialieed, we particularly emphasiee the sections bear- 
ing on technical progress. Contributions such as those 
of Messrs. Taylor, Johnson, and Howard and the staff 
article on the trend of design contidn the raw material 
for charting the course of aerial activities during 2931. 
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TRENDS OF THE INDUSTRY 


By R. Sidney Bowen Jr. 


DURING 1930 


/%S the twenty-eighth year of heavier-than-air ile- 
x'^ velopment looms up over the horizon the members 
of the aeronautical industry are asking themslcves two 
very definite questions. What has happened during the 
past year? Where do we stand now? There arc un- 
doubtedly a hundred and one different answers to each 


The banning of 1930 saw the entire industry strug- 
gling desperately against the inevitable ... a continu^ 
slump in sales (at once the natural aftermath of a boom 
period and the natural consequence of general economic 
conditions) and a cons^uent slump in production. There 
were, unfortunately, misguided individuals and organiza- 
tions who even then dung to the belief that the late 
spring and early summer would see marked indications 
of a speedy return to 1928 and 1929 business levels. As 
a result their economy programs were far from rigidly 
enforced. Worse than that, they continued to regard the 
subject of aeronautical merchandising as something 
which would be automatically taken care of by the de- 
mands of an airminded public. 

Distressing as it may be, the very fact that the United 
States public was not, and is not. anywhere near 100 per 
cent airminded was the underlying factor in the failure 
of more than one aeronautical venture during the year of 
1930. The g en er a l business depression which swept the 
entire world had its dire effect on the industry of aero- 
nautics. However, it is firmly believed that even though 
genera] business had been at normal levels it would have 
made only a secondary difference in the aviation outlook, 
the sort of thing that happened would have happened 
anyway, althoi^h in less serious degree. Of course, the 
purse strings of the banks and other financial institutions 
would have been loosened a bit more. But when 
viewed from another angle it is a good thing that they 
were not. Funds were the least of the industry’s needs. 

To be more explicit rq^rding the continued depression 
of the industry during 1930 we go back to 1^7 . . . 
the year when the man-in-the-street really b^an to take 
notice of the feats of the airplane. At r^ular intervals 
the world goes crazy about something. In 1927 it picked 
on the airplane. The events that followed that hectic 
year are w^ known. Th^ need not be recorded in detail 
in this article. However, what did happen has had a very 
pronounced and discouraging effect on the aircraft in- 
dustry. After an over-ni^t rise to boom times, and the 
formation of a sincere belief that an industrial millen- 
nium was at hand, the aeronautical industry has slid down 
the other side of the hill to a point which at first gla^ 
appears to be the lowest possible level. It was during 
1930 that the industry took the last long slide. As one 


A review of what has gone before is a goide 
for the fntare. A review of the aeronantical 
industry daring 1930 Is unquestionably a 
gnide to 1931, for it was during last year that 
the industry took the long slide down from 
an abnormal peak. The accompanying article 
deals with blunt troths which at first glance 
may oeem disconraging, bat when analysed 
hold snbetantial hope for a bright future 


Such a statement might be taken as the bemoaning of 
one who has thrown up his hands in despair and expects 
the worst, so that, at least, he will not be disappointed. 
On the contrary, if that statement be true, and we cer- 
tainly believe that it is, it signifies a lot that is encourag- 
ing. It means that all the false beliefs have been repUc^ 
by sound reasoning. It means that the cart is no longer 
before the horse. It means that the hindering rabble that 
followed a gold rush have been dropped by the wayside. 
It means that the industry has come down out of the 
clouds and is now on a solid foundation where develop- 
ment keeps pace with demand. 

F bou the standpoint of production and sales the Indus- 
try began the year of 1930 with a great handicap in 
the form of a large carryover of 1929 stock, and a rapidly 
declining market for any type of production, new or old. 
During die winter months of 1929-30 there was consider- 
able talk about plans for clearing the shelves during the 
early part of 1930. For a time, sales organizations, from 
the factory sales manager right down to the lowest sub- 
dealer, were all keyed up to go out and virtually throttle 
the market. Of course there was also considerable ac- 
tivity on the drafting board, but in general it consisted 
mainly of refinements of existing models. A company 
with a large unsold stock on hand has very little incentive 
for attempting innovations so radical that they will make 
the existing equipment obsolete and unsalable. 

The first real concentrated sales drive by the manufac- 
turers took place at the International Aircraft Exposition 
held at St. Louis in February. There the exhibitors 
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strove desperately to unload 1929 stock and still interest 
their limited markets in 1930 equipment. The efforts, 
valiant as they were, were 'not even encouraging, The 
main reason for the merchandising failure at St. Louis 
was the very obvious fact that the manufacturers’ sales 
outlets, the distributors and dealers, were themselves 
loaded up with 1929 stock. 

The sam<! thing happened at the All-American Aircraft 
Show in D.;troit two months later. If there was any dif- 
ference it tvas that the sales managers had become even 
more di.shetulened and did not bother to exert maximum 
sales effort. Those who attended that particular aircraft 
exhibit will recall the apparent disregard that the ex- 
hibitors had for each and every one who chanced to stop 
and inspect their displaj s. Even so, the sales record was 
better than at St. Louis. 

The failure of the industry to build up sales volume 
during the first half of the year can be attributed to the 
fact tliat the profiuble market of other years, the in- 
dustry Itself, was over-supplied with equipment. The 
only other outlets for the airplane, namely the private 
and business markets, were hit-or-miss ventures. Up to 
1930 there had been liitle concentrated and persistent 
effort directed at those two markets. For a lime it did 
appear that they were being successfully invaded. How- 
ever. it later proved that many of the sales supposed to 
be going to those two markets were really sales to the 
members of the industry itself. 

Included in the plans for a 1930 selling drive were 
plans for opening up the private market. The results 
were negligible. In justice to a few organizations which 
really did hammer at the private door it must be admitted 
that some few sales were made, but the total volume is 
hardly worth mention. 

Of the larious ways in which the private market was 
attacked the one most widely heralded was the idea of a 
small, low-powered plane, selling at a low price and pos- 
sible of operation at a low cost, A few examples of that 
type appeared on the market. Accounts of their accom- 
plishments got onto the front pages of the newspapers. 
However, their reception by the general public has not 
as yet been what one might term encouraging. 

Some other manufacturers hit upon the idea of the 
glider as the solution to the decrease in powered plane 
sales. They convinced themselves (and even their boards 
of directors) that the glider was unquestionably the first 
step toward powered plane operation. They maintained 
that thousands who did not have the price of a powered 
plane would spend what they did have for a glider. After 
that they would graduate to the power glider, And after 
that . . . eureka, a powered plane sale! 

The boldness with which some of the manufacturers 
leaped upon the glider idea was almost inconceivable. 
Without even feeling out the market, they went right 
into a production schedule. In one or two cases all 
productiati of powered planes was stopped, and all hands 
concentrated on manufacturing the glider. For a time it 
looked as though there would have to be more regulation 
governing primary glider construction and operation 
than that of powered planes. The results of all that 
activity were inevitable. There were a certain number 
of gliders sold. However, production soon exceeded 
demand and today there are gliders on the shelf and 
unsalable. 

In the efforts exp^ded to enter the private market, 
the Government lent its aid though regulation intended 
to impress the public with the safety of flying. For 
exam^e, flyii^ schools were rated according to equip- 
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ment and personnel. In such schools the quality and 
quantity of instruction given was government regulated. 
Toward the end of the year the Aeronautics Branch took 
a very definite step toward helping the sale of private 
planes. It adopted the policy of permitting prospective 
purchasers of approved type aircraft and prospective 
students of approved flying schools to handle the con- 
trols of aircraft during demonstration flights without 
getting student permits. However, the policy was not 
adopted until late in the year. Its benefits did not apply 
in 1930. That change in relation resulted from a dis- 
^ssion between the representatives of the Department of 
Commerce and the aircraft manufacturers at Washington 
in September. The meeting of the industry with the 
Department was more successful than any of its prede- 
eesMrs, thanks to a careful preliminary analysis of the 
subject matter. Under the auspices of the Aeronautical 
Chamber of Commerce, the manufacturers canvassed the 
ground for two days and prepared a clear expression of 
their collective sentiment to present to the Department. 


the time summer arrived, a certain amount of 1929 
^ swk had been removed from the shelf, and some of 
the 1930 production had also found a market. Strange as 
It may seem, sales started to fall off in the months of June 
July and August, the three months that offer the most 
perfect flying weather the country over. Some manufac- 
turers were faced with the possibility of ending the year 
loaded up with both 1929 and 1930 stock. Sales forces 
were reduced to a minimum. The enrollment in the 
■Aeronautical Alumni Association” reached figures that 
were staggering even to the blase. At the first of the year 
there had been faint signs of a price war. During the 
summer it became a price slaughter. Equipment 
began to move off the shelf at figures below manu- 
facturing cost. Of course it must be understood that the 
above does not mean that every manufacturer took what 
he could get and was glad of it, but many did. The pro- 
d^ion left over from 1929 was virtually sold to the 
highest bidder. Although it is impossible to get the true 
figures, we feel safe in estimating that the 1929 equip- 
ment which changed hands during 1930 was sold at a 
price which averaged less than 75 per cent of the 1929 
retail price. 

The merchandising story for the last third of 1930 was 
no different except that there was a slight increase in 
sales. Official figures on production for the entire year 
are not available at this time, but commercial production 
for 1930 was more than SO per cent below production for 
1929. Although there will not be such quantities of 1930 
stock carried over into 1931 as there were carried over to 
1930 from 1929, there are still a number of planes of the 
1929 vintage resting on the manufacturer's shelves, and 
the shelves of his sdes outlets. 

The uport picture for 1930 is much brighter than the 
domestic one. A particularly complete account is con- 
tained elsewhere in this issue, so we limit our remarks to 
the statement that while plane sales were less than the 
1929 period the gross value figure was nearly the same. 
Our export markets have been absorbing less planes at a 
greater price per unit and their relative importance, com- 
pared with the domestic sales, has been steadily increas- 
ing. Accessory and parts sales to foreign countries were 
very steady during the year. It is quite possible that the 
final figures will show an increase in eross value over 
1929. 


Rettiming to the domestic situation during 1930, 
reference is made to the statement at the banning of 
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this article which was to the effect that the banning 
of the year saw weral manufacturers convinced that 
the TOuntry was airminded. Because of that belief, and 
the intense desire to clean house on the part of others, 
real intensive market research and analysis once again 
became a matter of second^ importance. From the 
standpoint of design, history was repeated. Of course, 
^ere were improvements and refinemenU of design. 
However, the regular practice continued to be first to 
make a product and then to order the selling department 
to go out and find and develop a market, or markets, for 
that product. It is impossible to estimate the amount of 
time and money which would have been saved during the 
year if manufacturers had universally adopted the policy 
of first finding a potential market, estimating its require- 
ments. and then setting about the task of produdng a 
plane to meet them. John Doe is not going to buy an air- 
plane at any price until he can get the type of airplane 


There are those, of course, who will rise at this point 
to remark that John Doe does not know what he wants. 
That IS quite possible. Nine out of every ten John Does 
annot now afford the time nor the money that go with 
flying, nor do they want to be bothered with all the red 
tape attached to the activities of a beginner. To assume 
that that will always be the case, however, would be far 
too pessimisHc. In due course, conditions will be quite 
changed. Those who insist upon a reason for that cheery 
conclusion arc referred to the history of the automobile. 

Regardless of all that, it was proved quite conclusively 
during 1930 that even a development which fires the 
world as did the airplane cannot be forced into genei^ 
use over a period of one or two years, or even three years 
for that matter. Public demand for a product is created 
only by educating the public as to its advantages. It 
grows with experience. But even before that is attempted 
the needs of the prospective market should be determined. 

In summing up the production and sales situation it 
can be sUted that 1931 finds the industry right down to 
hardpan. The great hopes for sl^-rocketing sales 
volume have been definitely dropped. That in the final 
analysis is exceedingly encouraging, for now even the 
most optimistic manufacturer will exert all of his efforts 
toward giving his market a product which it needs and 
wants instead of plowing ahead blindly in the endeavor 
to find markets for whatever he has to offer. 


A i THE aeronautical industry is composed of two units, 
manufacturing and operation, a review of activity 
trends during the year would naturally be incomplete 
without some comment on the operation phase. Printed 
elsewhere in this issue is an account of air tranqxm de- 
velopment during 1930. Therefore what follows will 
deal with transport only from the merchandising angle. 

Unlike production and sales, air transport operation 
during 1930 gained in every phase. Lines that held mail 
contracts were in the black ink for the year, or else very 
close to it. Passenger lines did not do so w^. However, 
the year saw a graeral reoi^anization, as the result of 
legislation, which in time will probably prove most bene- 
ficial. The year of 1930 saw also a marked decrease in 
the fatality rate. 

That one item will have a greater effect upon the non- 
aeronautical public than all kinds of figures about lines 
inaugurated, pounds of mail and express carried, anrf 
miles flown. Tnddentally, air transport operation will 
have an effect all its own on the development of a private 
and a business market for planes. Trite as it may be, it 
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is neve^cless true that no one ever bought an airplane 
oetore he flew in one. The more patronage the airlines 
receive, the greater will be the prospective market for in- 
dividually owned planes. 

Although it was proved to a certain extent that fare 
and not fear was keeping people on the ground, uneasi- 
n«s does play a big part. The lower the accident rate, 
impressed will be those who seriously consider 


traveling by a 
If there was a 
during 1930 it v 


mg point in air transport operation 
1 April when the Watres Bill was 
p-sscu anu wrinen into the statutes. Up to that time, 
passenger lines had been fighting what seemed to be a 
Iraing battle against operation loss. The fares were too 
high to permit full-load operation, and when they were 
reduced the passengers came forward but were carried at 
a loss. Success in air transport operation depended on 
whether or not one held a mail contract. 

The Watres Bill was introduced with the idea of 
benefiting air transport by giving every important line 
a business chance of making profit. Shortly following its 
passing it began to be interpreted in diverse ways by the 
Post-Office and the Controller General, and some of the 
rubngs handed down proved most unwelcome news to 
certain companies. Even at this time the exact meaning 
of the Act is not clear to all. As a result some operators 
are rather hesitant about laying out additional capital to 
develop their lines. Experience, however, will straighten 
out the various misunderstandings that are continually 
popping up, and the main purpose of the Act, the benefit- 
ing of air transport, will be fullfiUed. 

The Watres Act has had a most pronounced effect 
upon the airline merger situation. During last year three 
main trunk lines were developed to serve the country 
through coast-to-coast operation. 

Those three trunk lines were direct results of the pass- 
ing of the Watres Bill. Whether or not the various com- 
panies composing them would have merged r^ardless of 
the Act is open to considerable argument. However, the 
fact remains that the workings of the new law left them 
little alternative. Every one of the individual companies 
involved has had experience. Several of them have been 
operating successfully for a number of years. With such 
a background it is practically a foregone conclusion that 
future progress will be made at a rapid and profitable 
rate. And, as already suggested, the progress of air 
transport in this country will have a very direct effect on 
the progress of aircraft merchandising. The time is com- 
ing when the non-aeronautical market for planes will be 
very profitable to the manufacturer. However, the air- 
line is the backbone of the aeronautical industry, and 
upon it rests a great part of the success or failure of the 
industry’s various branches. 


T O SUM up briefly the answer to our second question : 
Where do we stand now ? it can be stated that the in- 
dustry stands on solid ground facing a terrific task. That 
th^ task will be successfully completed is inevitable. It 
will, for it is nothing new. Other new industries have 
been faced with essentially the same task, although none 
has ever had it presented in a more difficult way. ITiey 
have done their job. It is for us in aviation to guard 
against making the same mistakes over and over again. 
We sincerely believe that the industry has stopped that 
sort of thing already. The lessons of 1930, bitter as they 
were, really were a help. At least the rose-tinted glasses 
have been removed and the industry is seeing the light of 
day, some of its members for the first time. 
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I N SPITE of the fact that practically every air 
transport operator in the Unitrf States operated at 
a loss (luring 1930, unless supported by mail contracts, 
the development of air transportation has made its 
greatest strides toward stability during the past twelve 
months. The actual numerical gain over the previous 
year in miles flown and passengers carried was greater 
during 19.K) than ever before. Furthermore, air trans- 
port was in the act of being established during 1929, 
and though the immediate public patronage was gratify- 
ing. there was no assurance that it would be permanent. 
The continued growth of traffic during 1930 has given us 
adequate proof that the air transport systems are here 

Air transport development during 1929 was charac- 
teriaed by feverish activity, much meaningless clamor, a 
great deal of experimenting with rates, routes and 
schedules, and some destructive competition. During 
1930 this somewhat jumbled picture was clarified in a 
number of ways. Mergers united many small firms and 
some laige ones to such an extent that we enter 1931 
with about 90 per cent of our air transport operations 
in the hands of f<JUr large groups. Rates have stopped 
oscillating and are now almost universally at about six 
to eight cents a mile, a little above the level of de luxe 
train fare. All major trunk-line routes immediately 
needed are in operation now, with three transcontinental 
services and four major north and south lines intersecting 
these three. The framework of American air transport 
service has been established, and most new routes started 
will serve as feeders to these trunk lines or as purdy 
local develo^ents. Some measure of the pace at which 
passen^ air transport is being developed is given by 
the direct comparison of transcontinental schedules. 
During 1929 the esUblishment of a 48-hr. coast -to-coast 
passenger service was hailed as revolutionary, yet the 
time was reduced to 36 hours with the inauguration of 
the central route by Transcontinental and Western Air. 
Inc., late in 1930, and this will be lowered to approxi- 
mately 24 hours with the advent of night flying on this 
route, planned for the coming year. 

Continuance of low fares has helped to boost traffic 
totals during 1930, but the operators have taken heavy 
losses on thdr passengn opemions. Under the provi- 
sions of the Watres bill, passed and put in operation 
during 1930, mail subventions have hem extended to a 
few passenger lines and all of the major air transport 
systems are now partially supported by mail contracts. 



At the same time costs of operation are being pared in 
many ways. To supplement passengers and mail, there 
is a hope of heavy aerial express traffic within the next 
eighteen months as a result of co-ordination between all 
operators and lowered rates. Thus, while operators are 
now in the midst of a stiff winter and are still talcing 
staggering losses on the operation of some lines, the - 
general prospects for the future of American air trans- 
port were never brighter than at present. 

E nactmekt of the Watres bill by Congress was 
the outstanding factor in air transport development 
during 1930. Its provisions made direct financial aid 
available to passenger lines during a most trying period, 
and assured the continuance and expansion of the major 
air passenger services. As a result of this measure 
ai^roximately 9,000 mi. of mail routes were added to 
t^ air map, with an increase of 35,000 mi. flown per 
day with mail. Two new transcontinental routes were 
inaugurated. A number of advantageous mergers were 
consummated and the pay schedule on all air mail routes 
was placed on a more equitable basis. The formula 
under the provisions of the Watres bill provides for 
rates of from 55 cents per mile where a weight space of 
200 lb. or 12.5 cu.fl. is provided, to 95 cents per mile 
where planes capable of carrying 2.000 lb. or 125 cu.ft. 
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of mail arc operated. There are additional variable 
amounts granted for various types of flying, such as at 
night or over rugged country, and for extra passenger 
capacity, bric^ng the absolute maximum up to $1.25 per 
mile. On all new routes, space for passengers must be 
provided. 

Operators subsidized by mail contracts are making 
every effort to expand the strictly (Ximinercial phases of 
their (derations. It is generally underst(X)d, and prop- 
erly so, that air mail contracts, as now administered, are 
the government's contribution to air transport develop- 
ment during the lean pOTod of establishment. It is to 
be expec^ that air mail will play a constantly less im- 
portant role in air transport operations after 1931. 

Several mergers were a direct result of the passage of 
the Watres bill. Most prominent of these was the oper- 
ating agreement of T.A..T. -Maddux with Western Air 
Express, Inc., to form Transcontinental and Western 
Air, Inc., for the purpose of operating the central mail 
route from New York to Los Angeles. Next was the 
meiger of Southwest Air Fast Express, Robertson Air 
Lines, and Standard Air Lines under the banner of 
American Airways to form Southern Air Fast Express 
and operate the southern mail route from Atlanta to Los 
Angeles. Earlier in the year National Air Transport had 
been acquired by United Aircraft and Transptsrt Cor- 
poration. in order to set up a coast-to-coast service which 
would profit more fully by the anticipated passage of 
the Watres bill. Later Stout Air Lines was combined 
with N.A.T.. and Varney Airlines, carrying mail between 
Seattle, Portland, Spokane and Salt Lake City, was taken 
over by Boeing Air Transport to give United one of the 
most closely knit air mail and passenger systems in the 
country. 

Earlier in the year the Aviation Corporation completed 
the assembly of the lines that it controlled, under the 
name of American Airways. Those merged were Alaska 
Airways, Colonial Airways, Colonial Western, Canadian 
Colonial, Interstate Airlines. Robertson Airtxaft Com- 
pany, Southern Air Trans- 
port, and Universal Aviation 
Corporation. 

In Ai^st, the purchase 
of NvasA by Pan i^erican 
Airways was approved by 
the Department of Cominerce 
and postal authorities, and 
.the two lines were consoli- 
dated. Marked economies 
resulted and the new system, 
with 131 planes, is the laig- 
est in point of equipment and 
in len^ of routes operated 
by United States interests. 

Of special significance was 
the success of short-haul 
airlines established during 
1930. Gorst Air Transport, 
operating a Seattle-Bremer- 
ton air ferry across 12 mi. 
of water, reported 2,700 
trips and 25,000 passengers 
carried in the firM year of 
operations, which ended in 
June, 1930. Air Ferries, Ltd., 
started a 6-mile air ferry 
service across San Francisco 
Bay in February. 1930, and 


carried more than 60.000 passengers durii^ the first nine 
months. New York-Philadelphia-Wa^ngton Airways 
started ^rations between the cities named on Sept. 1, 
1930, with an every-hour-on-the-hour schedule and car- 
ried 1,557 passengers during the first ten days. Traffic 
held up to an average of 1.050 passengers per week 
through October, and this line has the distinction of being 
the most heavily traveled airline in the world. Several 
factors in the operation of the Ludington line, as the 
service is generally known, are of interest and are out- 
lined elsewhere in this issue. 

Such figures as those make it evident that there are 
real possibilities in the short-haul airline, and that strik- 
ing economics may be effected without sacrificing either 
patronage or safety. The widespread application of 
more frequent schedules, with every effort for economy, 
is to be looked for in several sections of the country 
during 1931. 

Another significant feature of 1930 in air transport 
was the maintenamx of fares at comparatively low levels. 
After dropping during the latter part of 1929 and early 
1930 to as low as 5 cents per mile from a previous 
average of 10 to IS cents per mile fares averaged up 
about 40 per cent and have gone no higher. The present 
levels seem to be here to stay, and operators must look 
to the development of mail, express, and freight loads 
and to further operating economies for further profits. 
With rail service as g(^ as it is in this country, there 
is little prospect of air travel in considerable volume 
at fares much above limited train rates. 

A NUiiERtCAt. comparison of 1930 with the previous 
year shows marked progress in every phase of trans- 
port flyii^;. The total number of operators listed by the 
Department of Commerce increased from 35 at the first 
of the year to 48 by Nov. 1. Total of all routes increased 
from 79 to 1 12 during the same period. There were 
38 new routes started in 1930. several established routes 
being discontinued due to mergers. Of the 38 new 
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routes, 32 were devoted to canying passengers and 
express only, two to mail only, and four carried passen- 
gers, mail, and express. The tendency toward passenger 
and express carrying is further shown by the fact that 
80 per cunt of the routes operated in November, 1930, 
were carrying passengers as against but 72 per cent in 
December, 1929. The number of routes handling mail 

increased from 39 at the close of 1929. to 45 at the close 

of 1930. but the percentage of lines carrying mail 

dropped from 49.3 per cent in 1929 to but 40 per cent 
in 1930. 

The tendency toward more frequent schedules is 
shown b)' the fact that the average round trips per day 
over scheduled air routes increased from 2.3 in 1929 to 
3.6 in IftlO. While total domestic routes increased from 
72 to 112, those operating at least twice daily increased 
from 19 to 30, those operating more than twice daily 
from five to eleven. Total daily trips of lines operating 
more than twice daily increased from 23 to 80. With 
most of our major air transport routes now established, 
it is to more frequent schedules over these routes, and 
to the development of feeder lines, that we must look 
for progicss during 1931. 

Total mileage of established airways was 47,184 at 
the close of 1930 as against 36,330 in 1929 and 16.667 
in 1928. Total miles scheduled ^ly increased to 123,771 
in 1930, compared to 87,684 in 1929 and 39,060 in 1928. 
Mail loads increased about 10 per cent in the first six 
months of 1930 over the same period for 1929, and 
express loads more than 16 per cent. Total miles flown 
were about 43,000,000 for 1930, as compared to 
2S.000.0(X> in 1929 and 10.000.000 in 1928. Although 
no exact figures are available on total passengers. 
Department of Commerce reports indicate 208.357 pas- 
sengers over scheduled routes during the first six months 
of 1930. It is probably safe to say that the total num- 
ber of passengers carried by transport lines during 1930 
was more than 400,000, and that the total passenger 
miles flown approximate 100,000,000. This compares 
with approximately 150,000 passengers carried in 1929 
and an estimate of 48,000.000 passenger miles flown. 
From January to June, 1930, the numter of transport 
planes in domestic use increased from 250 to 315, and the 
hours per month flown by each tri-engined plane increased 
from 56.1 to 95.6. Safety, with special reference to the 
elimination of chance-taking on the weather, receivetl 
more attention in 1930 than ever before. 

During 1930 almost innumerable improvements, both 
major and minor, were made in ground and flying 
equipment. Trends in flying equipment were shown by 
the commercial application of the Fokker F-32, 30-pas- 
senger airplane, the developnnent of the new high-sp>ee(l 
Ford, the low-priced Stinson 8-passenger airliner, the 
Boeing nionomail sii^le-engined low-wing monoplane of 
one-ton capacity and the Sikorsky 16-passenger 
amphibion. Development of the Domier DO-X and the 
Junkers G-38 in Germany was interesting. The trend 
in flying equipxnent is toward lower-priced planes. 
Several of the laigest manufacturers announced substan- 
tial reductions in price during the year. At the moment, 
there seems to be a trend back toward single-enpned 
planes, and the urp^ for giant airplanes has sutoided. 

O F UAjoB interest is the number of flight acces- 
sories introduced durii% the year, and calculated to 
improve efficiency or safety. Navigational aids tested 
or applied include the Spierry gyro-p>ilot, Sperry artificial 
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horizon, Guardianaire wind-vane pilot, visual radio 
range equipnnent, and the Deviometer for flying a radio 
range course off the path of the beacon. These aids, 
coupled with improved ground communications provided 
by teletypw extensions, enlarged weather reporting serv- 
ice. and perfected two-way ground-to-plane radio voice 
systems have done much to lessen weather as a factor, 
and will do more during 1931 as the use of new equip- 
ment and new instruments becomes more general. 

Other general equipment deveIop>ed and of importance 
to transport operation includes mail-bag pick-up devices, 
fire-proof mail bags, application of the Townend ring to 
transport planes, porfection of variable pitch p>ropellers 
which will soon see commercial use, the Henrickson 
device which warns the pilot when ice may start to form, 
and the ice overshoes developod by Dr. William C. Geer 
which prevent the formation of ice on wings. 

G BOUND equipment of importance consisited chiefly of 
installation of radio range stations by the Deport- 
ment of Commerce, organization of aircraft radio 
communications into a system of five chains controlled 
by Aeronautical Radio, Inc., co-Of>eratively controlled by 
the major operators, and the extension of teletype 
services with the result that cancellations of service were 
decreased as much as 30 pxr cent on some routes. 

Air traffic control systems are also being tried in many 
parts of the country, and it will soon be necessary to 
co-ordinate typses of signals used, but few steps in this 
direction have been taken as yet. Air traffic is being 
controlled at the present time by means of flags, lights, 
steam jets, lighted panels, radio, the use of sep>arate run- 
ways for landing and taking off. and by other methods. 
The fact that London has prohibited flying over the city 
at any time or any altitude, and that Paris has prohibited 
all flights over the city during the hours of darkness, 
should indicate to American operators the desirability of 
working out air traffic control systems at an early date in 
order to avoid unfavorable legislation wherever possible. 

5fuch study was devoted during 1930 to methods of 
making the passenger comfortable while flying, and little 
is left now excepit to eliminate noise in aircraft. Noise 
lias been extremely bothersome, and little scientific atten- 
tion has been given to it by the aircraft builders them- 
selves. but laboratory experiments conducted by the 
Department of Commerce indicate that most of the 
objectionable noise can be eliminated. 

Transport terminals have developied rapidly during 
1930 and are now very nearly ideal, or at least as good 
as can be expiected for a long while to come, in most 

Aircraft engines have been improved rapidly, and there 
is a strong tendency to gain further power by using 
spiecial high-test fuels. 

The future of the tianspiort pilot has been one of the 
hotly debated questions within the industry during the 
past year. There has been much discussion of t^ing 
respxmsibility from the pilot as a result of the pierfection 
of two-way voice communication and the pierfection of 
weather reporting and inter-depot ground communica- 
tions. reducing his position from one compiarable to that 
of the captain of an ocean-going vessel, in full command 
of his ship while on the high seas, to one about midway 
between that of the ship (apxain and the railroad engi- 

prohable that there will be a general drop in pnlots' 
salaries to a level somewhat lower than that now in 
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force, and it has already come in several instances. 

It is quite possible that trans-oceanic airship lines will 
lie established within the next two or three years and 
that they will prove a real factor in promoting all forms 
of travel. It seems more probable, however, that 
trans-oceanic serrices will first be attempted by seapiianes 
or amphibions. Plans are now being formulated for the 
establishment of such a service by American and British 
interests, to oprerate across the North Atlantic via 
Ileimuda and the Arores, and both governments have 

A month-by-month chronology of air transprort devel- 
opment during 1930 is of interest. During January the 
.\merican Air Transport Association met in Chicago and 
took steps to synchronize all airline schedules, to arrange 
for exchange of prassengers, standard ticket forms and 
co-op>erative ticket selling; air mail rates to South and 
Central America were reduced; T.A.T .-Maddux reduced 
tire N.Y.-L.A, fare to $159.92 from $267.42; Pan 
.^merican-G^ace Airways oprened its Cristobal-Peru route 
to pra.ssengers ; Postmaster General Walter F, Brown 
projrosed the law amendment which was later enacted 
as the Watres Bill ; the Deprartment of Commerce 
enacted the minimum altitude of 500 ft. for transport 

During February, Air Ferries, Ltd., started operating 
across San Francisco Bay and carried 10,000 passengers 
in the first month. 

In March, T.A.T. -Maddux reported a net deficit for 
1929 of $986,591 : United Aircraft and Transport started 
a fight for the control of N.A.T. ; Western Air Express 
ordered $200,000 worth of Western Electric radio equip- 

and plane, 

Ap>ril saw United Aircraft and Transport gain control 
of N.A.T. and the valuable mail contracts held by the 
latter ; this gave U. A. & T. the first complete ccast- 
to-coast line under one company ; the Watres Bill was 
passed by Congress ; W. A. E. started operating Fokker 
F-32's on the Los Angeles-San Francisco run, 

In May, Aeronautical Radio. Inc., was formed to take 
over administration of airline radio communication for 
60 por cent of all air lines ; the Department of Commerce 
started enforcing airline r^ulation rules which require 
inspection by the Depar tm ent and granting of a certificate 
of authority to each transp>ort opieiator for each line ; 
Postmaster General Brown announced a formula for pay 
to air mail route o]>erators under the Watres Bill. 

Slight passei^er fare increases were nude by T.A.T.- 
Maddux, S.A.F.E., and American Airways during June: 


P.A.A. made an extension from Paramaribo to Rio dc 
Janeiro, 

United acquired Varney Air Lines during July ; 
N.A.T. accepted the Johns-Manville fireproof mail bag; 
Department of Commerce announced details of air trans- 
port certificate of authority plan in tentative draft form. 

During August, Pan American Airways bought the 
New York, Rio de Janeiro, and Buenos Aires airline, 
and merged both services, with a total of 131 planes: 
eastern Air Transpxnt started daily passenger service 
between New York-Philadelphia-Baltimore-Washington- 
Richmond; lines were suspiended by S.A.T. and Uni- 
versal between Tulsa-St. Louis, and Houston-San 
Antonio. 

September I saw the start of New York-Fhiladelphia- 
Washington Airways, with an hourly service from 8:00 
a.m. to 5:00 p.m. over a 200-mi. route at a fare of 
$14.70 each way; N.A.T. bought Stout Air Lines and 
merged with the passenger service in prospiect between 
New York and Chicago; Aviation Corporation and 

S. A.F.E. won the southern route mail contract; T.A.T.- 
Maddux and Western Air Express won award of central 
air mail route and formed Transcontinental and Western 
Air. Inc., to operate the new line; Nebraska, Utah and 
Oklahoma granted airlines exempition from gasoline tax. 

During October the R- 101 was lost ; the Department 
of Commerce successfully tested its Deviometer for use 
in connection with radio range stations; S.A.F.E. sus- 
piended as result of me^er with American Airways: 

T. & W. A., Inc., started 36-hr. mail and passenger serv- 
ice from Los At^eles to New York over the Central 
route; N.A.T. started Chicago-Cleveland passenger and 
express service ; Ford freight lines carried their 
10,000,000th p>ound of freight over Detroit-Chicago, 
Detroit-Buffalo lines in five years, now carrying 3,000,- 
000 lb. per year. 

In November. Eastern Air Transpxirt, extended pas- 
senger service to Atlanta under provisions of Watres 
bill to meet Southern Air Fast Express and complete 
the southern mail and passenger route from Los Angeles 
to all Atlantic Coast cities; transatlantic air mail 
was pjropxoed by American and British interests. 

Taking all factors into consideration, the pir^ress 
made in air transport during 1930 is most impressive. 
The possibilities for future prrofit loom larger with each 
passing month. Cheapwr, more efficient, and more 
economical flying equipxnent gives p>romise of materially 
lower costs of opeiation in the near future, as do also 
the many imp>rovements in method of opention whidi 
are being worked out. 
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0 \1l of the most encouraging indications in the 
airplane desi^ progre^ of 19M is the fact that 

identified with economics. This applies particularly to 
transport machines, where payload and performance are 
1>eing increased while power remains constant. Virtually 
all of the [«rformance gains, therefore, have been accom- 
plished by aerodynamic refinement and decreased struc- 
tural weight, and wasted energy has been put to useful 

A periotl of leisurely production has been conducive to 
meditation on the part of the aeronautical engineering 
profession, and has given its members an opportunity to 
recall certain fundamental principles of all engineering. 
Probably the most important of these is the basic truth 
that careful and paiustaldng design work is the best pos- 
sible method of obtaining performance progress and 
that there is no short cut to this end. 

There is another phase of aeronautical engineering that 
has not gained very great impetus despite the fact that 
ei^neers have had the benefit of a lor^ period for 
leisurely reflection. This is' the maintenance feature of 
aircraft design. While it is in general undesirable to 
draw anak^es with the automotive held, it is probably 
justifiable in this case to call attention to the fact that 
many automotive engineering projects have stood or 
fallen because of no other feature than the matter of 
maintenance. In justice to the aeronautical engineer, it 
must be stated that occasionally one finds a design in 
which considerable thought has been given to maintenance 
problems, but this is the exceptional case. Much more 
often one finds that the engineering staff has done a very 
creditable piece of work in the actual designing, but has 
forgotten the fact that the purchaser may some day de- 
sire to service or repair his airplane. 

While the aerodynamic refinement and maintenance 
phases of aircraft design are both directly traceable to the 
gnomic motif, which has characterized the airplane de- 
signs of the year, these two elements are frequently 
inclined to work against each other and it is often neces- 
sary to effect a compromise, the effectiveness of which is 
only measurable in economic terms. There have been a 
number of examples of this, particularly in the devdop- 
ment of radial engine cowling during the past year. The 
first commercial cowling of the N.A.C.A. type produced 
a very high degree of aerodynamic efficiency but it was 
soon found that maintenance problems would have to 
be considered. The tendency of the year has beer, 
toward the simplification of these cowlings and the 
N.A.C-A. has taken an important part in the develop- 
ment of cowlings, perhaps less efficient aerodynamically 



than the first, but considerably more desirable from the 
cooling and servicing standpoints. The result of this has 
been a cowling of the simple ring type, adapted from 
British ideas, which is quickly detachable, with highly 
desirable visibility features, and which in no way inter- 
feres with the normal cooling of the engine. 

A similar condition has existed in the development of 
such units as wheel fairings. The first of these were 
designed to obtain aerodynamic refinements without 
thought of any other factor, but it was soon discovered 
that the best of airplane wheels must occasionally be 
serviced and some of the aerodynamic gain had to be 
sacrificed to obtain a quickly detachable feature. 

This ^eral principal might be carried to virtually 
every unit in the construction of an airplane and, despite 
the fact that it is our function to review rather than 
prognosticate, we venture the prediction that next year’s 
engineering, will show advances in the maintenance fea- 
ture of airplane design. 

The year has seen a number of achievements in the 
aerodynamic and structural fields and much pioneering 
and original research has been done in both. Considering 
first the aerodynamic aspect, one may ^vide the year's 
progress into two general phases ; one the tendency toward 
more efficient design, and the other pioneering work in 
new and promising developments. The second of the 
above mentioned groups is not to be confused with the 
vast cat^ory of absurdly impossible ideas that has been 
exploited by unscrupulous stodc salesmen during a period 
which might be characterized as the regime of hi^ pres- 
sure salesmanship. Considering the more conventional 
group of high aerodynamic refinements which ind- 
dent^ly go hand and hand with beauty in appearance, we 
have such airplanes as the Lockheed Sirius; Boeing 
Monomail; Verville; Howard, which distinguished itself 
during the National Air Races; and a number of others. 
This group reflects the highest attainment thus far in 
cleanness of design and is characterized by such features 
a.' tapered wi^s, retractable landing gears, engine cowl- 
ing. whed fairing, and ample fillets. 

Development of retractable landing gears for machines 


other than amphibions has been one of the notable ad- 
vances made by this group during the year. This ten- 
dency may be traced to certain nA.C-A. research on the 
drag of the separate parts of a typical airplane and the 
resulting realization of the tremendous sacrifices neces- 
sary when one must carry a protuberance as large as the 
landing gear. 

Th landing gear problem suggests an interesting 
digression on the subject of air versus ground operations 
of airplanes, but space limitations prevent discussion of 
this important problem at this time. The combined 
disadvantage of resistance and weight of landing gear, 
however, as well as the realization that unit is abso- 
lutely useless when an airplane is in tbe air, has tempted 
a number of engineers to seek some method of eliminat- 
ing it on airplanes, 

The necessity of keeping even small protuberances out 
of the air stream has 1^ to a number of interesting 
detail refinements, such as flush wing fittings, retractdile 
ste|M, and even in some cases retractable oil coolers and 
radiators. Retractable radiators, however, have not come 
into use to any extent in this country b^use of the fact 
that the large majority of commercial airplanes are 
powered with air-cooled engines. 

A need for more study of the problem of aerodynamic 
interference is apparent from a recent experience of the 
Ford Company. By cowling the outboard engines, chang- 
ing their position with respect to the wings, and adding 
wheel fairings, an increase in high speed in the neighbor- 
hood of 20 m.p.h. was obtained. 

Although militaiy in nature, a development of particu- 
lar interest is the new Fokker twin-engined observation 
plane. This machine has a retractable landing gear and 
its Curtiss Conqueror engines are mounted almost entirely 



in the thick wings, with only a small portion of their 
housing protruding beyond the surfaces. The propeller 
disc is fairly close to the leading edge on the inboard side, 
but a considerable distance from it on the outboard side, 
due to the taper of the wing. 

Aerodynamic Novdtiea 

»U«NING to the gremp of less conventional air- 
-I. planes, a number of interesting developments can be 
considered as having first been introduced in 1930. In 
this connection, it seems justifiable to mention several 
of the Guggenheim Safe Aircraft Competition entries. 
Although these airplanes might properly be considered as 
belonging to the year 1929, development of several 
of them has been continued during the past year. 
The contest offered an excellent opportunity for the engi- 
neer to study the various types of variable lift devices 
in common use. Area, cambn and even incidence were 
made variable in flight in the contesting airplanes by 
various devices, and the results of the contest seem to 
indicate that probably the leading edge slot and trailing 
edge flap afford the best combination for a wide speed 
range. One cannot fail to observe, however, that none of 
these features have as yet been applied to any great 
extent to American commercial airplanes. This also 
applies in a dq^ree to the floating aileron which operated 
so desirably on the winning airplane in the Guggenheim 
competition. During the past year, however, certain 
attempts have been made by the Curtiss Company to 
apply floating ailerons of the Tanager to existing designs. 

Experiments are also being continued by the Cun- 
ningham-Hall Aircraft Company on its entry in the 
Guggenheim contest. This machine will be remembered 
as having embodied the Hall "combination airfoil,’’ an 
ingenious variable lift device which has been described 
in some deatil in past issues of Aviation. Following the 
general lines of the Guggenheim contestants, an interest- 
ing airplane developed by Waldo Waterman was intro- 
duced at the Chicago National Air Races. This machine 
embodied a device for changing the dihedral and inci- 
dence of the wing in an attempt to obtain more desirable 
stability characteristics. This machine is reported to have 
been undergoing tests by the N.A.C.A. 

Gradual development of the Autc^ro has b een under 
way during the year by the Pitcairn-Cierva Company and 
a number of detailed improvements have been effected. 
These include mainly a mechanical engine-driven starter 
for the rotating vane system and a landing gear de- 
veloped to meet the demands for long shock absorber 
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travel in vertical landing. Slots and flaps also have been 
combined in the McDonnell '•I>oodle Bug,” another of 
the Gu^enheim entries vrhose sponsors have seen fit to 
continue its development. 

Advances have been made by the school of designers 
advocating lift producing fuselage, as exemplified by 
Kellanca and llurnelli. The Bellanca “Air Bus” vrhich 
has a wing form similar in many respects to its pre- 
decessors, the Tandem, and the Roma, provides a goodly 
passenger capacity with a single Curtiss Conqueror 
Engine. A new Burnelli creation, aerodynamically simi- 
lar to its predecessors but structurally improved, was 
also introduced during the year. 

Helicopter development has been active during the past 
year in this country and Europe. The most successful 
venture of this kind to date is the flight of such a machine 
ilesigned by Corridino D’Ascanio at an airport near 
Rome, Italy. In this country, the Curtiss interests have 
been sponsoring the development of a helicopter designed 
by Maitland Bleecker and this machine should soon be 
ready for test flights. 

Even more recent than the lulian helicopter flights are 
those of a Spanish machine designed by Raoul Pescara, 
at Barcelona. The European machines both differ funda- 
mentally from the American in that they have two rotat- 
ing wing systems turning in opposite directions. The 
rotors of the lUlian machine are two bladed while those 
of the Spanish craft might be considered as eight bladed, 
having four pairs of blades for each rotor. 

Strnclural Developments 

P KOBABLY the outstanding feature in structural design 
has been the continuous trend toward the use of metal. 
The demand for aerodynamic cleanness has resulted in a 
number of interesting cantilever wing designs. Some 
interesting developments in monocoque fuselage con- 
struction have been brought to light and several ingenious 
wing struclures have b^ devised. 

Among planes embodying novel types of metal con- 
struction are included the Northrop. Towle, Thaden, So- 
lar, and Prudden-VVhitehead. The Thaden and Towle 
are described elsewhere in this issue. In most of these 
wings the conventional spar and rib system is replaced 
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by various other arrangements in which the metal skin 
carries a portion of the loads and which in most cases 
cannot be investigated by the usual methods of stress 
analysis. It has. therefore, been necessary to resort to 
static testing and much time and money has been ex- 
pended in determining the characteristics of these struc- 

An experimental metal fuselage was constructed for a 
Ix)ckhecd airplane and exhibited at the Detroit Aircraft 
Show. This structure compared favorably in weight with 
the wooden structures already employed on these air- 
planes and possessed all of the aerodynamic advantages 
of the wooden body. Among the other interesting metal 
planes of the year is the Consolidated Fleetster which 
also has a somewhat unique structural arrangement. 

Almost all of the airplanes thus far discussed have 
employed riveted aluminum alloy in their structures. In 
several quarters, however, research is progressing on the 
use of stainless steel, fabricated by electric spot welding. 
At the present time this movement has not progressed 
beyond the wing rib, but at least one airplane using such 
ribs has been fully approved by the Department of Com- 
merce. A complete remodelling of existing spot welding 
machinery has been necessary in most cases to produce 
desirable results and, this having been accomplished, the 
interested organizations are pr^essing with the develop- 
ment of other production machinery for this type of work. 

Landing Gear Designs 

AS A result of the use of low-pressure tires, it has been 
.fX possible in many of the lighter airplanes to eliminate 
the shock absorbing mechanism in the landing gear. This 
is also true of the tail wheels employed on some of the 
light and medium weight airplanes. The effect of this 
movement on landing gear designs in general has been a 
tendency to return to the cross-axle type which was 
popular during the post-war period. In this type of gear, 
however, the axle is usually faired, in some cases to a true 
airfoil section and several designers have assumed this 
surface to be lift-producing in their calculations. 

Satisfactoty brakes have been developed for the 
diminutive hubs employed in connection with low- 
pressure tires and many different types of brake controls 
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are in general use. Brakes and self-starters are rapidly 
becoming general standard equipment. 

Light Plane Development 

A BEVtEW of the year would be seriously incomplete 
without some mention of the development of light 
airplanes in America and a number of inexpensive one- 
and two-seaters have been placed on the market during 
the last few months. Most of these airplanes are priced 
between $1,000 and $2,000 and are powered with engines 
below 50 hp. The group is exemplified by such products 
as the Aeronca, Heath, American Eaglet, Taylor Cub, 
Cessna, and a number of others. The demand for these 
airplanes has led a number of engine manufacturers to 
design light inexpensive engines, usually of two or three 
cylinders and, in order to obtain this ty^ of power plant, 
engine designers are looking toward the two-stroke-cycle- 
type. Most of the airplanes in this class are structurally 
conventional and are monoplanes characterized by high 
aspect ratio and low wing-loading. Their strong 
resemblance to gliders has given rise to the expression 
“power gliders” a term for which there seems to be no 
justification. 

Research Progress 

I MPOBTANT research is progressing in the government 
laboratories and the various collies throughout the 
country, and in recent months there has been a tendency 
on the part of some of the pioneers of the industry to 
abandon production for original research and to estab- 
lish private laboratories to study fundamental problems. 
Such men as Grover Loening, Charles Lawrance, and 
Henry Berliner are now directing work of this type. 

A number of very important contributions have been 
made by the National Advisory Committee for Aeronau- 
tics, and the work of the Committee's laboratory at 
Langley Field is having a profound effect on airplane 
design. One example of this, a study of the drag of the 
individual parts of an airplane, has already bem cited. 
Much valuable information is being obtained by this 
organization by means of full scale and full flight 
measurements, and. a number of ingenious instruments 
have been developed for this work. One of the most 
significant undertakings that the N.A.C.A. has initiated 
constitutes a detailed study of the problem of spinning. 
The preliminary work reveals that there are some 800 
factors affecting the spin and the research laboratory is 
making a systematic study of these factors. Attention is 
also drawn to a very valuable propeller chart published in 
a recent report of the committee which should prove an 
invaluable aid to engineers in the problem of propeller 
selection. 

Approved Types 

T hebe is probably no better index of the progress of 
airplane design than a numerical study of the ap- 
proved type certificates granted to airplanes of a par- 
ticular period as compared with those of a previous 
(wriod. There has been a considerable decrease in the 
number of airplane designs approved for the first time 
(luring 1930 although a great many have been approved 
with slight modification. Inasmuch as the group is but 
one-half of the size of the 1929 group, it is probable that 
the comparison of the yearly totals as shown in the 
accompanying chart wiir be most enlightening. The total 
charts are based on the total column in their appropriate 
tables, as compared with a similar figure for 1929. 


One of the outstanding tendencies, as indicated as a 
result of this study, is the continuous increase toward the 
monoplane. This tendency is not restricted to commer- 
cial design nor is it restricted to this country. It is obvi- 
ously the result of structural developments which has 
made it possible to utilize the aerodynamic efficiency of 
the monoplane with ever decreasing sacrifice of struc- 
tural efficiency. It is also the result of the increasing de- 
mand for closed airplanes and the fact that a number of 
excellent low wing designs have been developed. 

The percentage of open biplanes has fallen below that 
of clos^ monoplanes during 1930 although the figures 
for the last half of the year indicate a tendency in the 
opposite direction or a reversion to the open biplane 
supremacy. Oosed biplanes have virtually disappeared 
from the new approvals for the year, their only repre- 
sentative being the Sikorsky S-38 in a refined form and 
it is obviously erroneous to consider this machine as 
representative of the biplane class for 1930 as it was pri- 
marily a much earlier development and is actually a 

More than double the 1929 proportion of amphibions 
is noted in 1930 but the seaplane has made only small 
f;ain. If, however, the possibility of interchangeable 
flotation gear for land planes is considered, the seaplane 
group should make a considerably better showing. It is 
probate that, in actual service, there are more seaplanes 
and amphibions than the present study indicates. 

No appreciable tendency is noted as regards the num- 
ber of engines employed in airplanes and the proportion 
of two- and three-engine pdanes is virtually the same as 
in the past year. 1930 has seen few, if any. approvals of 
planes with war surplus clones. A new column has 
been added to Table 1 to provide for the Diesel-powered 
airplanes that have been approved, and the peak of this 
group seems to have occurred in the second quarter of 
the year or approximately at the period of the introduc- 
tion of the first commercial Diesel aircraft engine in 
America. 

The larger proportion of Table II is devoted to a 
study of the year's designs as regards seating capacity 
and accompanying total chart shows several signifi- 
cant fSts. The three-place plane has at last given way 
to the two-place type and the four- and five-place planes 
have gained at the expense of the six- and seven-place 
types. Insofar as existing or available power plants 
influence design, this indicates a tendency toward lower 
power loading which will be discussed later. 

The column devoted to single sealers is beginning to 
bear out our belief as expressed in last year's study of 
this situation and a slight increase is shown. It is highly 
probable that this increase will become continuously 
greater when approved type certificates have been granted 
to the large number of existing light, single seater air- 
planes. The proportion of transports carrying more than 
ten passengers has gone downward instead of upward 

As indicated elsewhere in this paper, the average value 
for the power loading of the group of airplanes has 
remained virtually constant during the four quarters of 
1930. This value fell steadily during 1929 but since the 
last quarter of that year has been approximately 13, with 
a yearly average for 1930 of 13.35. While this is due in 
part to the disappearance of the conventional three-place 
OX-S powered type of plane, it indicates that any 
average performance gain for the year has been accom- 
plished without increasing power. 
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The pesi year has been partleulariy rich in 
power plant desi^ developmcau. A review 
of the achievemenU of this period and their 
interpretation by one of the leaders in the 
field, constilnle the snbjeel of this articie. 


By Prof. C. Fayette Taylor 

UaswhujtlU InstilvU of Teehnoloo^ 


T he year 1930 marks a number of rather important 
developments in aircraft power plants, not only 
in the field of practical application, but also in those 
fields of research and experimental development which 
give an indication as to the future trend of this most 
important branch of aeronautical engineering. 

Ring Cowlings 

A mong the developments of most immediate prac- 
tical importance was the publication of a large num- 
ber of data regarding various arrangements of "ring” 
cowling for air cooled engines. [“Comparative Per- 
formance Obtained with XF7C-1 Airplane Using Sev- 
eral Different Engine Cowlings," N.A.C.A. Technical 
Note No. 334, Feb. 1930; "The Resistance of Engines,” 
by H. <r. H. Townend, Aircraft Engineering April, 
1930.] .Although this work is perhaps a matter chiefly 
of aerodynamic importance, the possibility of its pro- 
found effect on trends in engine design make it of vital 
interest to the power plant engineer. While the N.A.C.A. 
cowling, developed at Langley Field, was announced in 
1929, the first results of a systematic investigation of 
the manv variables which affect the performance of this 
type of * cowling were not available until 1930. This 
work has been continued at Langley Field throughout 
the year in the form of a consistent pre^am of research, 
where tlie different variables have been investigated in 
an orderly fashion under the practical conditions of full 
flight. The results confirm the earlier data, which in- 
dicated that the parasite resistance of the air-cooled 
radial engine can be reduced to a point where it is quite 
comparable with that of the equivalent power plant of 
any other type, even including the Prestone-cooled Vee 
engine. To date the author has seen no carefully con- 
trolled tests which indicate a very great aerodynamic 
superiority of the Presione-cooled engine, with radiator, 
over the equivalent air-cooled radial installation with the 
best form of ring cowling. An accurate comparison of 
the two under carefully controlled conditions would 
ttrtainly be of wide interest. 

■Anodier surprising feature of the ring cowling tests 


is the great reduction in drag to be obtained by com- 
paratively narrow rings which interfere very little with 
the forward vision between the cylinders. All of this 
work indicates that the radial air-cooled engine is not 
nearly so bad, aerodynamically S[>eaking, as one once 
supposed, and it looks as though this type would con- 
tinue to hold its important place in the scheme of things 
aeronautical, as long as the internal combustion engine 
remains in its present general form. 

While speaking of the aerodynamics of aircraft 
engines, one should not omit to mention the elaborate 
program of investigation now under way in the Langley 
Field 20-ft. tunnel on the problem of the location of 
an engine nacelle and propeller with respect to the wing, 
in an outboard installation. [“The N.A.C.A. Meets the 
Industry,” by L. E. Neville, Aviation, May 24. 1930.] 
The possible effect of the results of this research on 
engine design should be of vital interest to all those 
interested in airplane power plant development. 

Diesel Power Plants 

I N the field of endeavor confined to the details of the 
engine itself, the outstanding trend in research in 
1930 has been toward the high-speed fuel injection cycle. 
There is hardly an internal combustion engine latrara- 
tory in the country that is not devoting some attention 
to the possibilities of this type. 

Easily the outstanding development in this field in 
1930, was the long awaited publication (“The Packard 
Ehesel Engine.” L. M. Woolson, S.A.E. Journal, April. 
1930, p. 431; “The Packard Diesel Aircraft Engine," 
Edward P. Warner, Aviation, April S, 1930, p. 684; 
Discussion of L. M. Woolson's paper, S.A.E. Joumed, 
Sept. 1930, p. 279.] of the details of construction 
of the Packaid Diesel engine and the placing of this 
engine on the open market as a power plant for air- 
crafl. The details of construction are now so well 
known that a repetition of them here would be entirely 
superfluous, but one cannot refrain from calling atten- 
tion to the number of especially clever design features, 
such as the cylinder hold-down system and the flexible 
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mounting of the propeller hub and counterweights, which 
uke care of the very high pressure and torque peaks 
without the addition of excessive weight or undesir- 
ably high stresses. One is inclined to question whether 
the disagreeable escaping of exhaust gas from the intake 
ports can be overcome, while still retaining the obvious 
advantages in weight and simplicity of the single valve. 
An especially commendable feature of the engine is the 
use of individual fuel pumps, each int^ral with iu in- 
jection nozzle, — a system which provides a virtually in- 
dependent injection system for each cylinder and avoids 
the use of tubing and connections under extremely high 
pressures. The untimely death of the designer, Capt. 
L. M. Woolson. cannot be omitted from a review of the 
major events of 1930 in the field of aircraft power plants. 
By it, the industry was deprived of its most original 
designer on this side of the Atlantic. 

Of less immediate interest to American aviation, but 
of perhaps equal importance in the basic development 
of oil burning power plants was the publication of the 
first complete and authentic descriptions of the new 
Junkers Diesel en- 
gine which was first 
flown in the winter 

of 1929 [“Develop- 
ment of the Junkers 
Diesel,” Dr, Gaster- 
sladt, Automobilteeh- 
nische Zeitschrift, 

Jan. 10 and 20, 1930. 

Translated in 
N.A.C.A. Technical 
Memorandum N o . 

565, May. 1930.] 

The general ^arac- 
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mg upon here, have i 


r k e d the first 


Several quite 
remarkable features 
of this engine may be worth 

The double piston arrangement is, or course, entirely 
without precedent in aviation er^nes, but is the arrange- 
ment which has been used for some time on all of Dr. 
Junkers’ stationary Diesel engines. The fact that the 
engine operates on the two-stroke cycle is especially note- 
worthy since the use of this cycle for some years has 
hten confined to very small engines only, while the 
Junkers engine is rated at 650 hp. at 1600 r.p.m., giving 
a brake mean effective pressure of 92 lb. per sq. in., 
equivalent to 184 lb. on the four stroke cycle. This is 

piston displacement than one of our standard large size 
radials. although its weight is considerably greater, being 
1800 lb. without water cooling system. The use of a 
centrifugal blower for scavenging is unusual and ac- 
complishes a considerable reduction in weight and size 
as compared with the positive blower generally employed 
for two-cycle engines. In spite of its design, which 
appears awkward from the usual American point of 
view, this engine should be watched with considerable 
interest and may point to a trend toward the use of 
the two-stroke cycle in aeronautical Diesel power plants. 


The research work on high speed Die- 
sel engines, begun some years ago by 
the N.A.C.A. at Langley Field, has 
been continued during 1930 with some 
especially interesting performance re- 
sults on a cylinder having a multiple 
orifice spray nozzle, designed to direct 
the fuel to all parts of the combustion 
chamber, ["Performance of a High 
Speed Compression Ignition Engine 
using Multiple Orifice Fuel Injection 
Nozzles," N.A.C.A. Technical Note. 
No. 344,] Interesting results were 
also obtained from a cylinder of the 
pre-combustion chamber type, but those 
yet been published. Unfortunately the public 
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The work of the N..A.C..A. and Pennsylvania State 
on the mechanics of fuel sprays for Diesel and other 
"solid injection” engines has continued during 1930, 
and has added much valuable data in this very important 
field. (N.A.C.A. Technical Notes Nos. 332, 338 and 
352 on fuel sprays ; “Factors in Nozzle Design," by 
P. H. Sweitzer, AS.M.E. OH & Gas Power, 1930.] One 
ventures to hope that the correlation of the numerous 
data on sprays with the performance of such sprays in 
typical cylinders will he undertaken by some competent 
laboratory in the near future. 

Fuel Injeelion Vilh Electric Ignition 

T he past year seems to have been also marked by 
a sudden interest in the possibility of fuel injection 
into the cylinder or manifold in connection with electric 
ignition. This was no doubt stimulated by the full flight • 
demonstration of a Pratt & Whitney Wasp operating 
with injection into the cylinders, apparently with entirely 
satisfactory results. It appters that such a cycle may 
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make possible the use of the lighter “fuel oils" without 
resorting to the solid injection Diesel cycle with its at- 
tendant high cylinder pressures. There has been much 
activity aloi^ these lines in several important labora- 
tories besides that of the Pratt & Whitney Aircraft Com- 
pany. but unfortunately no published results have yet 
become available. While details of the Pratt & Whitney 
engine have not yet been made public, it is known to be 
a standard Wasp engine in which the carburetor has 
been replaced by individual fuel pumps for each cylin- 
der. injecting directly into the combustion chamber. 
The pumps work on the so called “hammer" principle, 
probably being actuated by a "load and fire” mechanism 
where a spring, previously compressed, is suddenly re- 
leased. This engine has been demonstrated in flight and 
apparently runs as well on domestic furnace oil as on 
gasoline. How much “doping" of the oil is necessary 
to prevent detonation with the standard Wasp compres- 
sion ratio hns not yet been revealed. 

Saperchai^ng 

T he question of supercharging both for altitude per- 
formance and for increasing sea level power output 
seems to have received an unusual amount of attention 
in 1930. Not only were some very important contri- 
butions made by the N.A.C.A. and Bureau of Standards 
laboratories. (“Comparative Flight Performance with an 
N.A.C.A. Roots Supercharger and a Turbocentrifugal 
Supercharger,” N.A.C.A. Technical Report 3S5] but 
in April. Mr. Ricardo startled the internal combustion 
engine profirssion by the announcement, in an article in 
Atreraf! Engineering, of brake mean effective pressures 
of previously undreamed magnitude, obtained by super- 
charging a sleeve-valve cylinder in his laboratories at 
Shoreh^-by-the-Sea. One feels that this is bound to 

revive interest in the sleeve-valve engine, for some time 
considered defunct, in this country at least, for aircraft 
purposes. The Bureau of Standards altitude chamber 
has also been busy on the problem of supercharging, but 
unfortunately the work has been almost entirely for the 
Army or Navy, and results are therefore not available 
for general distribution. 

Facia 

O NE cannot undertake a review of internal combus- 
tion engine progress in 1930 without mentioning at 
some length the research on fuels for carburetor engines 
which has l>een going on at the Bureau of Standards, 
under the auspices of the S.A.E., and at the laboratories 
of the U. S. Air Service at Wright Field. The former, 
largely in the field of the accelerating and vapor locking 
tendencies of fuel, has been covered by reports in the 
S-A.E. Journal [Results of fuel research reported in the 
S~A.E. Journal in 1930: “Automobile Engine Accelera- 
tion." C. S. Bruce, Sept.. 1930. p. 27S ; "Effect of 
Weathering on the Vapor-Locking Tendency of Gaso- 
lines," O. C. Bridgeman and Elizabnh W. Aldrich. Sept., 
1930, p. 344; "Vapor Locking Tendencies of .Automo- 
tive Fuel Systems.” W. C. Bauer, Sept., 1930. p, 352 ; 
"The Effect of Airplane Fuel Line Design on Vapor 
Lock," O. C. Bridgeman and Hobart S. White. Oct., 
1930, p. 444 ; “The Vapor Locking Tendencies of Avia- 
tion Gasolines," O. C. Bridgeman and H. S. White, 
Aug., 1930. p. 218.) while the results of the very in- 
teresting work on fuels as particularly applied to high 
perfmm^o^airmft engines, conduct^ by S. D. Heron 

tribution to this particular subject [“Fuels for High Per- 
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formance Engines," S. D. Heron. A.S.M.E. Quarterly.] 
This work has b ee n especially concerned with the det- 
onation characteristics of aircraft fuels and particu- 
larly with regard to methods of measuring these charac- 
teristics under conditiotts similar to those in an aircraft 
engine. The results of this investigation to date indi- 
cate that the relative anti-knock qualities of two fuels 
may vary considerably with the conditions of operation 
under which they are tested. In Sfute of this, one con- 
tinues to hope that the long awaited standardization of 

anti-knock measurements on commercially available fuels 
is at least within sight. 

MiaeeUaneoaa R«eareh 

T he Bureau of Standards has been continuing on 
basic research in its own quiet way during 1930, 
and has contributed much to our funcbmental knowl- 
edge of the physics of the internal combustion cycle. 
Professor Stevens reports prepress in the mechanics of 
flame propagation at constant pressure [“Combustion at 
Constant Pressure," F. W. Stevens] and intensely in- 
teresting work on the ignition ability of electric sparks 
has also been carried on. An investigation of flame 
propagation in a cylinder, as observed through a series 
of quartz windows by means of a stroboscope, has been 
going on at the Bureau for some time, and bids fair to 

Developments in Orthodox Types 

I N the orthodox type of gasoline airplane engine im- 
provement toward greater power and lower weight 
for a given piston displacement continues. A definite 
step in this direction has been the development, fay such 
concerns as Pratt & Whitney, of the internal of 
propeUer reduction gear which reduces complication 
enormously as compared with the planetary type, while 
still retaining the advantages of the latter in respect to 
compactness and light weight. General use of propeller 

still appears to lag behind European practice. [The Ef- 
fect of Reduction Gearing on Propeller Body Inter- 
ference.” N.A.C.A. Report No. 338.) 

Further experience during 1930 with Prestone-cooling 
seems to have led to the feeling that this type of cooling 
is worth while mainly for military and racing purposes. 
Experience with Prestone-cooled systems thus far seems 
to have indicated a considerable increase in the main- 
tenance problem in general service. 

In a review of this kind one should not fail to men- 
tion the continued development of large water cooled 
engines in England and Continental Europe. Sudi 
power plants as the Rolls Royce model H, the Hispano- 
Suiza 600 hp. model, and the 1000 hp. Isotta Fraschini 
have created very little stir in this country, but are ap- 
parently giving noteworthy results in Europe. The ex- 
ternal appearance of these large European engines creates 
an impression of beautiful, though rather complex, work- 
manship, somewhat foreign to many American engines. 
New American EngiDce 

T he number of concerns venturing to enter into the 
production of aeronautical engines in this country 
during 1930 was not quite so large as during the pre- 
vious year but still represents a rather formidable list 
as indicated by the table of Department of Commerce 
type certificates issued during 1930. For a numerical 
study of this group the reader is referred to page 327. 
December, 1930, issue of Aviation. 
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AIRSHIP DEVELOPMENT 


By 

Comdr. Garland Fulton (CC) 

U. S. Navy Bureau of Aeronautics. 

Navy Deparlmeul 


A irship progress in the United States during 
1930, while not immediately striking to the eye, 
has nevertheless been very real. 

Excellent progress has been made on the construction 
of the ZRS-4 (U.S.S. Akron), the first of the Navy's 
new airships. Erection of frames was started in No- 
vember, 1929. The end of this year will see complete 
erection of all the framing, except possibly the extreme 
bow and stem portions and attachment of fin structures. 
In June, a successful “proof test” to check theoretical 
calculations was conducted on a section of the airship 
near amidships, enclosing a gas ceil of nearly 1,000.000 
cu.ft. volume, inflated with helium. Engines have been 
delivered and tests to date have been satisfactory on the 
novel transmission to give propeller thrust in four 
directions — ahead, astern, upwards, and downwards. 
It is confidently expected that this airship will be ready 
for trial flights about the middle of 1931. 

Operations of the U.S.S. Los Angeles by the Navy 
and of several smaller airships by Army. Navy, and 
private interests have continued. The operation by the 
Goodyear Tire and Rubber Company of a fleet of several 
airships for training and advertising purposes has been 
notably successful. The Gordon Bennett International 
Balloon Race held at Cleveland on Sept. 1 was again 
won by an American entrant. It is regrettable, and is 
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perhaps an indication of declining interest on the part 
of other countries, that of the six entrants in the Inter- 
national Race only three were from outside the United 
States. In the National Race there were fourteen en- 
tries. eight of them privately owned. 

In order to thoroughly appraise the material condition 
of the U.S.S. Los Angeles after six years of miscellane- 
ous service, a careful inspection of her was conducted. 
The Naval Board found her present condition to be good 
and saw no reason why she should not be continued in 
service for two to four years longer, provided she is 
operated in the same careful manner as in the past and 
provided worn or deteriorated parts are replaced as nec- 
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essary from time to time. The durability of the outer 
cover fabric has been very striking. When the Los 
.\ngeles is no longer fit for service, it has been recom- 
mended she be destroyed through ground handling tests. 
Such tests could be made to afford information of value. 

Important developments in rigid airship ground han- 
dling melhoils and equipment have been underway con- 
tinuously for the past several years. The past year has 
seen definite substitution of mechanical handling in lieu 
of man power for several phases of ground handling. 
Further work is indicated before a final solution satis- 
factory for nil phases of the problem will be reached. 

rf~kPiNiON still remains divided on the merits and de- 
v-F merits of high versus low. or stub, masts for airship 
mooring. Probably neither is of universal application, 
and the best type must be selected to fit a given set of 
conditions. The mobile stub mast as a piece of handling 
equipment has been a definite success. One existing 
\aval mast is mounted on crawler treads. Another of 
similar t>pe, but arranged to travel over rails, is under 
construction, together with necessary additions to track- 
age. Many successful moorings have been made to the 
low type of mast at Lakchurst and with the gradual 
accumulation and perfection of mechanical equipment, 
the number of men required to effect a mooring is being 
reduced. Even with the incomplete and admittedly im- 
perfect equipment now available, the Los Angeles has 
been handled out of the shed: across the field; and 
secured in her riding position with the aid of sixty men. 

The metal-clad airship ZMC-2 has now been in service 
fifteen months. She incorporates a number of novel 
features which are being watched with interest. G^- 
tightness of the hull, while showing some decline, still 
compares favorably with a fabric hull airship. As to 
durability of this type of structure, it is too early to draw 
conclusions. 

Technical progress along various lines accessorv to the 
airship field has COTtinued. Development in the' United 
States of a solid injection type engine suitable for air- 
ships is underway, but it is too early to predict the out- 
come of these efforts. The everlasting search for more 
suitable gas cell material has product a gelatin-latex 
fabric that lias given very satisfactory results in actual 
service for n period of nine months. An airship envel- 
ope is being constructed with which to conduct full- 
scale tests using fuel gas as an airship fuel. One phase 
of this problem is how to handle the repurification of 
helium that has become polluted with a high-hydrc«en- 
content fuel gas. Better cemente have been developed 
for making seams in rubberized fabric. A really satis- 
factory type of water-recovery apparatus that will not 
add too much to the resistance of the airship is still 
much needed for helium-filled rigid airships. 

With the openii^ of a new government plant near 
Amarillo. Texas, increased quantities of helium have 
become available. Low-cost heliiun is basically a ques- 
tion of laige production, and net production costs of less 
than one cent per cubic foot have been reported by the 
Bureau of Mines. Several additional tank cars for 
transportation of helium have been put in service by the 
Navy Department. 

irrstDE Che United Sutes, the Graf Zeppelin has op- 

crated on more or less regularly scheduled flights 
and generally has carried full passenger lists. Her tri- 
angular flight (Eurcfie — South America — United Stata) 
in June was a striking achievement, second only to her 
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record-breaking voyage around the world last year. A 
new and larger shed has been completed at the Fried- 
ricdishafen works of the Zeppelin Company, and work has 
actually started on a new and larger airship to be known 
a LZ-128. It is understocxl that this airship expects to 
use helium. This decision has been made subsequent to 
the R-101 disaster. 

The two British airships, R-IOO and R-101. had their 
trial flights late in 1929. Each airship incorporated in 
its construction variations from usual Zeppelin practice. 
The R-lOO employed duralumin as the principa] struc- 
tural material. The R-101 employed a stainless steel for 
certain portions of structural members, amounting to 
25 per cent by weight of the total. 

The R-lOO made a round trip voyage from England 
to Canada in July and August. This marked the twelfth 
crossing of the Atlantic by airship — six westward and 
six eastward voyages. The Pacific has been crossed once 
— west to east. For nearly two weeks the R-lOO re- 
mained based on the mast near Montreal, which repre- 
sents the last word in mcxlem equipment for the high- 
mast type. Damage to fabric fin covering was success- 
fully repaired while the airship rexie to the mast. 

This accidental damage to fin covering recalls similar 
damage to the Graf Zeppelin in 1928. and focuses in- 
creased attention on {wssible weaknesses in airship fins. 
It is noteworthy that in each case, the airship continued 
her voyage in safety. High-spe^ airships clearly de- 
mand that fin coverings be adequatelv strong and be 
supported at more frequent intervals. 

T N each recent year the months September or October 
-1 have produced some noteworthy airship event, and 
1930 is no exception. The unfortunate disaster to the 
R-101 was a fearful shock. As this is written there are at 
hand only press reports as to circumstances which might 
have caus^ this tragedy, but nothing has been seen 
which throws suspicion on the structural integrity of the 
airship. One cannot read the cnirrent newspaper ac- 
counts without having a number of questions arise — 
Why was there only a brief trial flight after the major 
operation of adding a new bay to the airship? What were 
the actual weather conditions ? Were they known in ad- 
vance and was effort made to dcxlge the worst weather ? 
Was the airship abnormally bow-heavy, and if so, what 
caused this exmdition? Was the airship’s precarious 
situation realized and were all reasonable measures 
taken to maintain control of the airship? It is greatly 
lo_ be hoped that the investigation now in progress 
will bring forth enlightening facts on the technical 
aspe«s of this tragedy, so that future generations of 
airships may profit. Undoubtedly, the large loss of life 
was a secondary phase of the accident and resulted from 
hydrogen fire. There is nothing which has so far ap- 
pear^ in reference to this disaster which negfalives the 
opinion that helium-filled airships, carefully designed and 
skillfully operated, are a safe means of transportatioo. 

It is difficult to believe that the R-lOt disaster will 
cause any permanent retardation in airship work, cer- 
tainly not in this country where helium is comparstively 
ea^ to obtain. Public opinion, as evidenced through edi- 
torial comment, is still decidedly favorable to airship 
developnent Further evidence of firm belief in air- 
ships is to be found in the plans of at least one or two 
grou{», and notably of the Goodyear-Zeppelin interests,, 
in alliance with the German Zeppelin company and with 
American financial interests, for the establishment of 
trans-oceanic lines carrying mail, passengers and express. 
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AIRPORT CONSTRUCTION 

IN 1930 


rr a calendar 
: in the all- 
ities for this 


O NCE more it is time to look hack ov 
year and consider the record madi 
important matter of providing terminal facil 
country’s aircraft. Most conspicuous, of course, is tne 
fact that construction dropped below the record for 
1929 and far below the prophesy for 1930. Again, how- 
ever, as last year, airport construction was about as 
prosperous an activity as could be found in the aviation 
industry. It shared in the prevailing recession, but to a 
much smaller degree than most of the other departments. 

A year ago we reported that in 1929 between $45,000,- 
000 and $50,000,000 had been spent on airport con- 
struction projects. With conditions then obtaining it 
appeared that an even larger amount would be thus in- 
vested during the year just closed. We estimated, quite 
conservatively we then thought, that 1930 would see be- 
tween $50,0CO,000 and $7 5,000,000 spent on the various 
phases of port building and refinement. Like most other 


What was the 1930 record in this activity and 
bow does il compare with that for 1929? In 
this article the important elements are d^ 
scribed and the resnlts summaiized. The 
conclusi 

dition i 




the Industry. 



estimates for 1930, this one proved high. The actual 
outlay was close to the $35,000,000 mark. 

This last figure was secured by the same method as 
that published for the previous year [See Aviation, 
Feb. 15, 1930| — by tabulating all available reports on 
completed airport 


necessity is indica- 

question to secure a 
complete and accu- 
rate summation of 
all the work done. 
We may consider it 
at least a minimum, 
however, for un- 
doubtedly there 
were projects which 
escaped reporting, 
and there were in- 
stances also of ex- 
ported where the 
data were too vague 
to merit inclusion 
in our statistics, 
■^ere are eight sa- 
lient characteristics 
of the 1930 record: 
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1. A gresit deal of the construction was confined to the 
completion of projects started in 1929. and fewer brand 
new projects were launched. 

2. As in the preceding year, there were far more 
municipal projects in 1930 than private or commercial. 
Approximately 70 per cent of them were under munici- 
pal or government auspices in 1930. while in 1929 about 
57 per cent (175 as compared with 130) were municipal. 

This indicates that civic communities could best afford 
to carry on with airport construction programs, that 
municipal projects continue to dominate in the general 
development of a national airport map. and that even 
this department of aviation depends to a large degree 
on governmental interest, 

3. Construction in 1930 followed the tendency to 
build for permanence, with even more appreciation of the 
importance of provisions for comfort and of the aesthetic 
^P>ects than had been displayed in the preceding year. 
To the air-travelling public the airport is a terminal com- 
parable to those of railroads and steamships. Used to 
comfort, convenience and pleasing architectural surround- 
ings, they look for similar attributes in the aeronautical 
set-up. Though they have been disappointed in the 
past, they are gradually being provided with something 
at least approximating their demand. 

4. Tliere was a very definite slowing 
up during last year in the initiating of 
projects by commercial interests as an 
investment. The fact that an airport 
must usually be considered a sort of 
public utility or a very long term invest- 
ment discouraged the promoters, leav- 
ing the field to large transport or general 
operating com^nies and to municipal 
and semi-municipal groups (that is, 
such projerts as those sponsored by a 
chamber of commerce on behalf of the 

5. Many airports have realized in the 
twelve months that in their enthu- 
siasm to keep abreast of events in 
aviation they had provided more building space than 
would be ncnKted for some time. In general it may be 
said that we have too many buildings and not enough 
la^. This statement should be interpreted only in its 

many individual points. 

6. Another re^ization which has been causing con- 
cern is that in many cases elaborate airport equipment, 
runway installations, etc., are being found unnecessary 
as yet. This is allied to Item 5 but deserves separate 
emphasis. Many communities have not only over-built 
but have needlessly equipped themselves with installa- 
tions they could ill afford. All that many communities 
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Table I : Approaimale MinimBm Onltay 



require for some time to come is a landing field with 

service for the occasional visit of aircraft rather than 
elaborate facilities capable of handling a transporf 

7. Grading, drainage and runway improvements came 
in for more attention than ever before. Hard surfaced 
runways were installed at scores of major ports, many 
of them fields which had been in existence for some 
time and which were adopting the new surfacing to meet 
the requirements of modem transport operation in all 
weathers. There was a growing appreciation of the 
need for adequate drainage. Ever>-where earnest at- 


tempts were being made to eliminate, in one way or 
another, the mud. or wet, treacherous ground which has 
characterized so many ports. 

8. The construction in the first half of 1930 was but 
slightly under 50 per cent of the total for 1929. It 
appeared in those months that this year's construction 
would just about hold its own as compared with a year 
ago. However, the slowing down which started in the 
first six months became more marked in the second 
period as projects reached completion and new construc- 
tion start^ fell off. This was in general a normal, sea- 
sonal trend. 

A BOOT 150 new hangars were built in the United States 
during last year, representing an investment of 
approximately $8,000,000. -About 35 or 40 administra- 
tion buildings were erected at a cost of approximately 
$2,500,000. More than 20.000 acres of land were ac- 
quired for airport use at a total cost of about $5,000,000. 
There were about 40 projects involving runway exten- 
sion or improvement and these cost close to $2,000,000. 
Between 30-35 individual lighting installations cost more 
than $500,000. Fifty or so grading and drainage proj- 
ects involved an outlay of more than $3,000,000, while 
general develofxnent cost close to $16,000,000. There 
were miscellaneous projects to account for at least an- 
other million or two. 
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For 1929 we reported 85 new development projects — 
which we treated as a whole, without reference to the 
individual items of grading, lighting, etc. — and these in- 
volved more than $25,000,000. Besides these there were, 
of course, many individual cases of surfacing, lighting, 
building construction, general improvement, and miscel- 
laneous work. The geographical areas used herein are 
made of the following states ; 

East; Maine, New Hampshire. Vermont, Rhode 

Island, Massachusetts, Connecticut, New York. Pennsyl- 
vania, New Jersey, Delaware, Maryland, and the District 
of Columbia 

Central: Ohio, Illinois, Indiana, Nebraska, Missouri, 
Kansas and Iowa. 

North Central: Canada, North Dakota, South Da- 
kota. Michigan. Wisconsin and Minnesota. 

South ; Tennessee, Florida, Louisiana, Texas, Missis- 
sippi, Virginia, West Virginia, North Carolina, South 
Carolina, Georgia, Alabama, Kentucky and Arkansas. 

West: Washington. Or^on, California, New Mexico, 
Arizona. Idaho. Montana, Utah. Wyoming. Colorado. 
Nevada and Oklahoma. 

Construction in two sections of the country actually 
increased in 1930 over 1929. The South was particu- 
larly active. Though its total investment may have been 
less than in some other areas, in number of individual 
projects it surpassed the rest. The other section to 
show a gain was the North Central area, including a 
part of Canada. 

Using the figures actually reported to us, and without 
including corrections appli^ to the totals for the years, 
we have in Table I the interesting comparisons of work 
in the various sections. 

A more detailed barometer of what happened in 1930 
is shown in Table 2, which includes estimates by geo- 
graphical section based on such data as the above. This 
shows clearly the high pace set in the South in port con- 
struction matters last year. More than 50 hangars were 
built in that area, approximately a dozen individual ad- 
ministration buildings were erected and more than 10,000 
acres of land were secured for airport purposes. 

For various reasons the sectional data for 1^9 and 
1930 could not be compiled along exactly the same lines, 
so no direct comparison of two detailed tables is available. 
Some idea of the relation between the two years may be 
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Table 4: DepeetoieBI of Commerce Airport Fianree 



derived from the approximate figures for 1929 in 
Table 3. 

The Aeronautics Branch issued about 500 new and 
revised Airport Bulletins during the year. Approxi- 
mately 375 of these represented airports and fitdds not 
covered by bulletins before. The majority of the Utter, 
of course, were brand new installations- The Branch 
reported at the first of the year and near the close the 
airport figures in Table 4. 

HAT of the year 1931 ? What may we expect the 
total investment in construction to read and what 
may its outstanding features be ? 

It seems reasonable to expect that there will be be- 
tween $20,000,000 and $30,000,000 worth of construction 
carried out this year unless there is a prolongation of the 
ebb-tide in general business affairs. This is based on the 
known projects planned for the coming months and on 
the rate of decrease experienced in 1930 over 1929. A 
small falling off may be considered normal, as the 
feverish airport building program could not continue 
indefinitely, and the obvious spots on the airport map 
have been well filled in. It should be emphasized, how- 
ever. that Ms airport saturation point is in sight. 

Refinemem of existing plants probably will be one of 
the most active of construction items this year. By the 
close of the year much equipment already installed 
should have been improved and better tuned to the 
service for which it was designed. Further attention 
will be given to the provision of comfortable passenger 
handling facilities, lighting, surfacing and drainage. 
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DEVELOPMENT 
OF MILITARY AIRPLANES 


By Major Clinton W. Howard 

Chitf Engmtrr, ilaleriel Divuian. 



I N LAST year’s experimental procurement program 
of the Air Corps the foremost emphasis has been 
placed upon increased speed for all military types of 
airplanes. The corollaries of this major trend are, in 
order of importance — increased power — eleOderign and 
decreased weight — multiplicity of types. 

The princij^ advances in airplane performance are 
the result of engines of greater power and efliciency- 
The present policy of the Materiel Division, therefore, in 
order to meet the constant demand for improved per- 
formance by the tactical organiiations, is to devote its 
major efforts to the development of power plants. 

Increased speed can best be obtained by increase in 
power for n given piston displacement, and the trend of 
experiment for both liquid and air-cooled engines has 
been in that direction. The power of the present stand- 
ard air-cooled and liquid-cooled engines has increased 
fnxn 10 to 20 per cent during the past year, as a result 
of fundtment^ studies inv^ving compression ratio, 
supcrchai^ng. revolutions per minute, and increased 
brake mean effective pressure. The limits of these im- 
provements are not in sight. There are at present out- 
standing definite requirerrtents and specifications for 
an engine of 1,000 hp., having the same displacement as 
the existing dOO hp. types. 

Increased power as represented by the engines devel- 
oped along these lines can only be ot^ned by the use of 
fuel which is an improvement over the present domestic 
aviation gasolines. The United States possesses ample 
resources of high-grade crude oils suitable for the pro- 
duction of gasoline with exceptionally hi^ anti-knock 
ratings. The petroleum industry, in co-operation with the 
Air Corps, has produced and made available to the 
American aviation industry a fuel conforming to the 
extremely rigid requirements of the new Army aviation 


gasoline specification. The trend is toward a continuation 
of researches in fuel development, which it is believed 
offers possibilities for much further improvement in 
engine performance. 

The advanced models of airplanes of strictly militaiy 
(ypes utilize liquid-cooled engines with their decreased 
resistance, improved susceptibility to efficient cowling, 
and Ethylene-Glycol as a coolant. From a structural 
standpoint these airplanes show a definite trend toward 
all-metal construction. The metal monocoque fuselage 
has distinct advantages over the now standard type of 
structure for the Army (fabric-covered steel fuselages 
with composite fabric-covered wings). There is a 
saving in weight and a decided improvement in stream- 
lining and consequent reduction in drag. 

New models include both biplanes and monoplanes ; 
however, there is a strong trend toward the monoplane. 
The "gull wing,” as shown in one of the illustrations, 
has been found to have some advantages from the stand- 
point of vision, and the disadvantages from an aero- 
dynamic standpoint are in some instances less than antici- 
pated. In other instances these disadvantages are suf- 
ficient to make questionable the usefulness of this type 
of wing structure. Some years ago it became apparent 
that along with the increase in power of engines other 
means should be sought to improve the performance of 
military airplanes. The internally braced all-metal mono- 
plane wing offered the It^cal means of reducing parasite 
resistance. A vast amount of work has been devoted to 
the structural and aerodynamic aspects of this problem 
by the Materiel Division and by the manufacturers of 
commercial and military aircraft, with the result that the 
objections to the monoplane for military airplanes that 
are dived to their terminal velocities have been overcome. 
Wing "flutter” has been eliminated and the desired 
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Strength obtained by the use of suitable materials and 
methods of construction. An internally braced metal- 
shell type tving of duralumin construction throughout has 
been recently tested. It has a span of SS ft. and with a 
unit weight of 1-83 lb. per sq.ft., it carried without fail- 
ure a maximum load of 120 lb. per sq.ft. Such a wing 
is suitable for an airplane of 5,000 Ib. gross weight, de- 
signed for a load factor of ten under high incidence con- 
ditions. There are now being produced all-metal mono- 
planes (monocoque fuselages) for attack, bombardment, 
pursuit, and observation airplanes. 

Increase in sp^ at altitude has been obtained by 
supercharging, with the Turbo exhaust-driven super- 
charger appearing rao,st promising. However, all super- 
chargers increase the weight of the engine and fuel load, 
with the result that the weight of a 600 hp. engine in- 
stallation, plus the fuel load, is more than 50 per cent 
of the gross load for present experimenUl single-seater 
pursuit models. This indicates that there will be, for 
engineering reasons, a trend toward a bi-place fighter 
for high altitude, as the increase in the structure neces- 
sary for an additional cockpit is very slight and prac- 
tically the same performance has been obtained with the 

Expressed in another manner, the difference in per- 
formance between a single and two-piace airplane built 
aroimd a 300 or 400 hp, engine is much greater than 
the difference in performance between the most efficient 
single and two-place airplanes built around a 600 hp. en- 
gine. With greater increments of power the advantage 
will be still more in favor of the Iwo-place airplane and 
there will be a tendency toward the elimination of the 
single-seater fighter for use at high altitudes. 

T he trend of all military airplane design is toward 
an increase in the number of types and models of a 
type. As now established, there are eight major types 
of aircraft specified for the use of the U. S. Army Air 
Corps. Th^ are designated as attack, bombardment, 
observation, pursuit, transport, photographic, primary 
training, and basic training. The experience of the past 
yrar with both experimental and standard service type 
airplanes has shown that in practically all instances the 
performance of the existing planes is not sufficiently 
flexible to meet their function satisfactorily when a given 
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This artieie, although interesting in itself, 
would be even more interesting if coupled 
with one on the development of Naval Aircraft 
for the same period- A number of parallel 
and supplementary conclasions would be 
found. These are the best evidence that 
could be given of the increased harmony 
among military, naval, and commercial air- 
plane design and operation, and of the ex- 
tent to which each profits by drawing upon 
the knowledge and experiences of the others. 


model has been required to do the work of more than one 
classified type. The sacrifices in performance, especially 
speed, have been loo great for the advantage gained from 
the maintenance and supply standpoint by reducing the 
number of types. Although there has been some increase 
in the scope of the tactical requiremmts to be met and in 
the variety of functions that the military airplane must 
perform, the increase of the number of distinct types as 
listed above has been due largely to engineering develop- 
ments. It is also to be noted that the absence of a per- 
fected and standardized variable pitch propeller has re- 
sulted in an abnormally great loss of horsepower and 
efficiency at altitudes less than the highest at which the 
rated horsepower of the engines can be developed. That 
is, the airplane with a supercharged power plant has a 
grat advantage in performance at high altitude over the 
airplane with the same engine not supercharged, but is 
decidedly inferior near the ground. A variable pitch pro- 
peller will not completely solve this problem, however, 
and there is, and still will be, a necessity for two or more 
models of some military types in order to insure maxi- 
mum performance under all conditions and at all alti- 
tudes. 

Illustrations of the tendency toward an increase in the 
number of types, and of the inability of the designers 
and builders of aircraft to 
construct a compromise air- 
plane that will serve more 
than one requirement, are the 
photographic and attack 
types. Although observation 
airplanes will continue to 
cany photc^raphic equipment 
in war. there is a definite 
need for a special airplane 
which has little or no 
application to other military 
purposes except that it can 
readily be converted into a 
light tianqiort. The charac- 
teristics of the present stand- 
ard attack type airplane, 
which is a modified observa- 
tion airplane, differ widely 
from the experimental mod- 
els now under construction. 
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The new models are low-wing monoiilanea with muno- 
coque fuMlt^es. racing type wings, and in some instances 
equipped with slots and flaps. They are powered with 
either direct-drive or geared Curtiss Conqueror engines 
using Ethylene-Glycol as a coolant. The increase in 
speed is in the range of 50 m.p.h. over the present stand- 
ard attack airplane, which is obtained by the sacrifice of 
charaaerisiics essential for observation airplanes. In 
one of the illustrations an experimental model of a 
long-range observation type airplane provides for the 
seating ol the crew of three in tandem, The novel 
features of this airplane arc the enpne installation and 
the landing gear design. The landing gear, electrically 
oi>erated. folds back into the engine nacelles, the wheels 
completing the streamline section of the engine cowls. 
Tlie difference of speed with the wheels up and down 
amounts to approximately IS m.p.h.. which is well worth 
the additional weight on this particular type. This type 
of landing gear traces its ancestry to an Army racing 
plane which was broi^ht forth in 1923. 

C OUMEKCiAL aviation has influenced the military 
models of the transixirt airplanes. In addition to 
the muUi-engincd standard type transports now used. 


there are being "service tested” a number of single- 
engined tiansports for specific purposes. The small 
high-speed transports are being used for tenders for 
pursuit airplanes, carrying crews and minor parts, while 
the larger and slower single-engine types are being 
service tested as cargo airplanes for the purpose of 
transporting spare engines and more bull^ equipment, 
as well as personnel, at a lower cost and with less main- 
tenance than with the present standard muld-engined 
models. 1'he policy is being still further extended to- 
ward the utilization of the very largest types of com- 
mercial transport airplanes. In times of emergency, 
airplanes opable of carrying bulky cargoes no doubt 
will have a very important function in supplying the 
advanced landing fields with technical and other supplies. 

At present there is one standard primary training type 
airplane. In 1929 a survey was made of commercial 
training airplanes in view of increasing the source of 
supply. It was found that only one out of fifteen air- 
fdanes investigated would meet the military requirements 
in respect to design factors, accessibility, egress, and 
vision, owing to the fact that the majority of them were 
primarily designed for sport and passenger airplanes and 
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ilieii adapted to training purposes. This year there are 
five commercial types that meet the military requirements 
for trainers, which may be taken as an indication of the 
tendency of manufacturers to observe the Army stand- 
ards in the construction. The function of the basic 
training airplane is to provide a normal step for the 
student qualifying on the primary training airplane to 
the service airplane. In general, the controllability, 
stability, and balance of the basic training airplane ap- 
proximate the characteristics found in the single-engine 
service type; however, the power unit and gross loading 
are smaller. The tren<l of development is to retain the 
present welded steel fuselage construction and to step 
the primary training airplane up in performance and 
power, rather than to use a standard service type air- 
plane with a smaller engine. It may be seen that this 
policy is advantageous to both the government and the 
manufacturers of commercial aircraft, and especially to 
those who conform to the load factors and other require- 
ments of the Air Corps. 

The influence of the refinement of non-military air- 
planes is reflected in improvements on existing standard 
pursuit, observation, and bombardment airplanes. The 
ring cowl is used with all air-cooled installations. Tail 
wheels (full swivel) form 
part of all standard equip- 
ment. and enclosed cockpits 
and str&mlined wheels are 
in evidence in some of the 
experimental types. On a 
given type, the addition of 
the ring cowl increased the 
maximum speed near the 
ground approximately 18 
m.p.h., and streamlining for 
the wheels made a difference 
of S m.p.h. in the high speed. 
The equipment and arma- 
of the strictly tactical 
airplane are being reduced in 
some instances for the pur- 
pose of lightening the load 
and decreasing fuselage di- 
mensions. The use of brakes, 
first developed by the Army 
and used on high speed airplanes, has been extended 
even to training types. Navigation instruments are 
of primary importance on all installations, but there 
is a decided effort on the part of the Air Corps to 
eliminate engine as well as non-essential flight instru- 
ments. and other miscellaneous equipment which has 
been gradually accumulating in military aircraft. 

¥n conclusim, it is desired to point out that the trend 
is predominantly toward higher speeds for all strictly 
military types, and the utilization of all-metal and com- 
posite wing structures with metal monocoque fuselages. 
For this reason, the liquid-cooled engine best fits the 
needs of the Army Air Corps, and its adoption with 
Ethylene-Glycol as a coolant has resulted in an outstand- 
ing saving in the power-weight ratio, with a prospect of 
further improvement with the use of newer coolants now 
under consideration. The air-cooled ezigine, with its 
refinements of installation, will continue for some time 
to be the standard training and transport et^ne, with 
the possibility of a limited tactical use on certain other 
models of airplanes designed for operation at inter- 
mediate altitudes. 
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GLIDING ACTIVITIES 


G liding and soaring prospects in this coun- 
try were never better than after twelve months 
in which we have ranged from an unsound and un- 
reasoning enthusiasm at the beginning, down through 
a period of doubt, in many quarters verging on despair, 
and then on to a new confidence based on sober planning. 
We have gone through the tribulations associated with a 
first burst of American enthusiasm, and we are squared 
around on a more mature basis. 

As a result of our 1930 experiences we learned : 

That gliding and soaring may be expected to prosper 
in direct relation to the quality of our training and ex- 
perience. That adequate back^ound is essential, and is 
just what we have b^ lacking. 

That the logical aim of gliding is soaring, and that the 
latter not only is now possible in this country but may 
perfectly well attain a caliber equaling the German 

That there is nothing inherently wrong with gliding or 
.soaring, but that Wf have been guilty of haste, careless- 


That the primary type has serious defects and that the 
secondary now appears the kind best suited to all average 
operations in this country. This applies particularly to 
auto-towing, which we have developed to supply artificial 
hills where natural elevations are not available, or where 
operation from an airport surface is preferred. 

That both gliding and soaring are worth while for their 
own sake as a sport and science, and should not be re- 
garded primarily in a commercial light, as part of a flight 


A year ago we were on the brink of a great 
experiment^ and ita name was gliding. 
Came diaillnsionment, which threw the 
glider into widespread disrepute and seri- 
onsly threatened its fninre prospects. By 
(he close of the year, however, motorless 
flying was looking np. Elmira and a dose 
of common sense did it. Here is the record. 


instruction course or as a panacea for the ailments of a 
manufacturing industry. 

That airplane towing is extremely hazardous and to be 
undertaken only by the most experienced, but that auto- 
towing is perfectly legitimate if done with the proper 
equipment and in a proper fashion. 

A YEAR ^o interest was nearii^ its zenith. A number 
of airplane manufacturers had seen in the glider 
movement an opportunity to maintain factory activity 
despite the decline in plane building. Flying schools saw 
in it a novel and perhaps necessary adjunct to their in- 
struction methods. Airport operators perceived another 
attraction to draw the public to their fields. Promotors 
saw an opportunity to make money. The emphasis was 
on the commercial aspects: the sporting and scientific 
aspecu were nearly forgotten. 

To supply an eager market, airplane manufacturers 
added primary gliders to their products and quickly dom- 
inated the field, since the smaller firms concentrating on 
gliders lacked comparable sales and manufacturing facili- 
ties. Up to the middle of June four airplane manufac- 
turers alone had 
produced more than 
275 gliders — all of 
the primary type. 

Ciuring the first 
half of Ac year we 
were still thinking 
of gliders as open, 
bicycle-seat vehicles 
launched by shock 

"slides" of a few 
seconds' duration. 
They were alleged 
to be simple to build, 
light to transport, 
easy to assemble 
and repair, inexpen- 
sive, and practically 
fool-proof. It was 
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natural that this primary type should be the favorite of 
professional manufacturers, the amateur builder, and the 
enthusiastic buyer. 

About the middle of Sprini' we began to realize that 
under existing conditions, and with the type of machine 
then prevailing, gliders could be transformed easily from 
the safe devices we had been told they were, into veritable 
man-killers. The generous support accorded by industry 
and public was being withdrawn. By late summer many 
of the gliders were collecting dust in storage or had been 
discarded entirely after major and minor crashes. The 
turning point in the fortunes of gliding, as well as the 
dawn of competitive soaring in this country, came with 
the First National Soaring Meet at Elmira. N. Y.. 
Sept. 21 to Oct. 5, which served to focus atten- 
tion on the efficient secondary or utility type and the sig- 
nificance of soaring. American soaring in 1930 had 
previously been confined to the vicinity of San Diego, 
where Hawley Bowlus and Jack Barstow had been active. 
The latter established an unofficial duration record of IS 

At this Elmira meet, staged by the National Glider 
Association as part of its effort to co-ordinate and super- 
vise gliding activities, some of the outstanding perfomi- 

Wolf Hirth of Germany attained an altitude of 2,928 
ft. above his starting point using a German soarer. and 
won the first of the altitude prizes presented bv 
Aviation. Warren Eaton, using an .American second- 
ary, readied 2,409 ft. Hirth flew 33 miles across 
coimtry. .Albert Hastings, also using a seconrlary, made 
a duration flight of 7 hr. 43 min. 1 1 sec. ; and first and 
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second prizes in landing to the mark were won by land- 
ings 3 and S inches from the stake. In the 99 qualified 
flights of the meet the machines totaled 118 hours in 
the air. 

Lack of proper supervision and relation was another 
of the chief auses of the glider slump. The National 
Glider Association, of course, has led only those clubs 
and individuals affiliated with it. It has had its hands 
full, for the assodation grew from 28 clubs, 51 licensed 
pilots and 32 machines on Jan. I, to 60 clubs, 204 licensed 
pilots and 76 machines on Nov. 25. OuUide of the 
N.G.A. were hundreds of independent clubs and individ- 
uals, including many virtually untrained high school boys 
who lacked experienced leadership. Many of this inde- 
pendent class operated to the distinct detriment of the 
movement. 

Improvement in this situation followed promulgation 
of the Department of Commerce regulations in June and 
a general waning of super-enthusiasm. The first direct 
influence of the federal government had been in March, 
1930, when it forbade airplane towing except by special 
permission. The N.G.A. in November abandoned 
licensing pilots, leaving this work to the National 
Aeronautic Association and the Aeronautics Branch. 

All the federal rules are now in effect, except that 

requiring A.T.C.’s for license. Until July 1, 1931, it will 
continue to be possible to have a glider licensed on the 
basis of a visual check by an inspector. 

On Dec. 1 the government reported the current glider 



Nothing spectacular in design has been developed, but 
experience has forced a general retirement of the primary 
glider — on account of structural limitations and dangers 
>u favor of the stronger and more efficient secondary, or 
utility. This type has an enclosed cockpit and fuselage, 
and an aspect ratio of not more than 10. While not de- 
signed directly as a ^rer. it will soar excellently when 
given fa\orable terrain and wind conditions, as was dem- 
onstrate«l convincingly at the Elmira meet. We have 
leam«l that structural strength in soarers must not be 
sacrificed for lightness. A number of mishaps, especially 
control-surface failures in flight, have emphasized the 
danger of extreme cutting down in weight. 

We appreciate better now the value of designs per- 
mitting quick and easy assembly and dissembly. The 
standard primary type was very disappointing on that 
score among others. Well-built and efficiently designed 
trailers also are important to successful operations. Use 
of a single wheel or a pair of wheels instep of only skids 
has been found advantageous for auto-towing at airports. 
Simplicity with strength, of course, must ever be the 
guiding principle in glider design. 

Operating scope las increased with the discovery of 
the Elmira and California soaring terrains, and there is 
a new impetus to discover other sites. Operating methods 
have changed considerably in the light of unfortunate 
episodes in airplane and auto-towing wd in improper in- ^ 

primaries to shock-cord launchings. All auto-towing was 
looked upon with suspicion at one time but it is now the 
consensus that if done with proper equipment and in a 
proper manner it is a safe and satisfactory method of 
glider instruction. 
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PROGRESS OF RESEARCH 
AND INVENTION 


By Otto C. Koppen 

Asscciat, Prafutar of ArranaulUcl Bnginrrrmg 
Ua,sachus.t,a InUiluIr of Trrhnotagy 


T he outstanding research problem of 1930 was 
the uncontrollable spin, held before the attention 
of the commercial airplane manufacturers chiefly by the 
requiremenu of the Department of Commerce. Whether 
or not the attitude of the Department toward spinning 
is too harsh, there is no doubt that the requirements as 
to the number of turns an airplane must make in a spin 
without becoming uncontrollable brought out dangerous 
characteristics of airplanes that would have otherwise 
been considered airworthy. The necessity of conforming 
with the requirements of the Department caused a great 
deal of research that would not have been touched if 
they had not existed. 

Since spinning is a maneuver of little use in either 
commerdal or military flying, there is no doubt that in 
the future airplanes will be built so that it will be impos- 
sible to spin them under any condition. However, in 
learning to eliminate uncontrollable spins a great deal 
of information concerning control and stability at low 
speeds is being obtained, with ultimate improvement of 
the characteristics of control in stalled flight. 

The influence of spin research is already being felt 
in the field of design. The practice of locating luggage 
compartments forward of the center of gravity of the 
airplane is becoming more common, to the benefit not 
only of spinning characteristics but also of longitudinal 
stability under full-toad conditions. 

The research on spinning now being conduaed by 
the National Advisory Committee for Aeronautics ought 
to ^ complete enough to provide all of the necessary 
design data to make it possible to avoid spinning troubles 
in the future. 

Closely allied with the problem of spinning is the 
question of lateral control at low sp^s. In general, 
an airplane will maintain equilibrium or can be held in 
equilibrium if the airplane is either stable or controllable. 
If an airplane is both unstable and uncontrollable, it will 
not tend to return to its equilibrium position if disturbed 
and the pilot will have no power to make it do so 
Consequently, the motion will increase indefinitely or 
until a state of motion is reached in which the airplane 
becomes stable. 

The Guggenheim Safe Airplane Competition held 
early in 1930 brought forward a comparatively new 
solution of the problem of lateral control. The airplane 
T the Competition, the Curtiss Tanager, was 




equipped with floating ailerons especially designed to 
provide control at low speeds. The method used was 
one that had been tried in England prior to 1924 on an 
experimental airplane but at that time did not show 
sufficient merit to justify further development. 

The floating aileron as designed by the Curtiss 
Company proved to be very effective in flight at low 
speeds. Due to the freedom of rotation of the floating 
ailerons, when displaced, their angle of attack to the 
relative wind is equal to the angle through which the 
pilot moves them, regardless of the angle of attack of 
the airplane. Since the setting of the ailerons with 
neutral stick position is always parallel to the direction 
of the relative wind, the air forces on the ailerons, when 
displaced, are equal in magnitude. Therefore the drags 
of the ailerons are equal, and the aileron yawing moment 
is always equal to zero. The lift of the floating aileron 
is independent of the lift of the wing, as the function 
of the aileron is entirely separated from the function of 
the wing. The rolling moment of the floating aileron 
is independent of the angle of attack of the airplane 
wing and varies only with forward speed. 

The Guggenheim Competition also practically demon- 
strated. for the first time in the United States, the 
marked increase in performance that can be obt^ned 
when slots and flaps are used to increase wing lift. 

The development that will probably turn out to be 
the most important of 1930 was not the direct and 
designed result of research or invention. It was an 
unexpected outcome of the Guggenheim Competition. 
The Competition showed that at least two of the entrants, 
the Curtiss Tanager and the McDonnell "Doodlebug,” 
could be safely landed from any altitude by merely hold- 
ing the controls back and waiting for the airplane to land 
itself. That v^ useful characteristic was due to a com- 
bination of wing slots and flaps, sufficient control, and 
long-travel landing gears, especially the last. 

A irplane structural research in 1930 was coimn- 
. trated chiefly on the design of metal structures 
havii^ stressed skin. Allowable stresses in thin metal 
sheets and the effect of stiffeners on the allowable 
str^ses in thin metal sheets were studied in the labora- 
tories of the Bureau of Standards, of Leland Stanford 
University, and of the Massachusetts Institute of 
Technology. 

Additional information as to the maximum loads 
obtained in flight on a pursuit airplane, as yet unpub- 
lished. was obtained from pressure distribution tests 
made by the National Advisory Committee for Aero- 
t^tics. Loading schedules now used in -stress calcula- 
tions will no doubt be revised as a result. 
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PROGRESS IN By J B. Johnson 

Chief, Materials Broneh 
Materiel Divisioa. Army Air Corps 

AIRCRAFT 

MATERIAL DEVELOPMENT 


I MPROVEMENTS in design are often preceded by 

the development of new materials of construction, or 
more effident methods of fabrication. The aeronautical 
en^neer does not have a background of precedent upon 
which to base his selection and is more apt to exploit 
the possibilities of new materials than are engineers in 
other fields. Progress in the past year has been as 
notable as in any previous period, despite the curtailment 
of production. The ^eatest effort is being directed to- 
ward metal construction. Most engineers recognize this 
as the ultimate goal, although they may advocate other 
forms of construction as a matter of expediency. The 
rigid metal wing and fuselage, in which the outer cov- 
ering is not parasitic but carries its share of the load, is 
rapidly being realized. The metallic materials which are 
now commercially used in this country are stainless steel 
and aluminum alloys. Magnesium is coming to the front 
in Europe. Beryllium is still on the speculative horizon. 

C LEAB, Straight-grained Sitka spruce was at one time 
the principal material for wing beams, but it has 
gradually been replaced by laminated and built-up con- 
struction. except for small, light airplanes- Increased 
efficienc>* in Ihe use of material has been obtained in box 
beams and other hollow structures by the adoption of 
two-ply spruce or mahogany in place of three-ply mate- 
rial. The planking is made with a glue shear strength 
equal to that of regular aircraft plywood. With the 
increase in speed, there has been a tendency on the part 
of several companies in the past year to use plywood 
covered wing surfaces in place of fabric, in order to 
obtain greatiT stiffness without resorting to metal. 

There has been little change in meth<xls of fabricating 
wood structures. -Experiments made at Wright Field 
on the use of staples applied with a stapling machine in 


Devetopmenl of materials is one of the most 
important eontribuling factors to stmetnra] 
efficiency and weight saving. As bead of the 
Air Corps ilivision devoted to this study, the 
author of Ihe accompanying artide has had 
long andvaloableexpericacet 



place of brads for joining the members of truss-cype ribs 
were quite successful in reducing manufacturing time 
without impairing the efficiency of the joint. This 
method has been adopted by at least one manufacturer. 

Practically no changes have been made in the casein 
glues which are universally used for aircraft construction. 
The uniformity and water resistance of the present prod- 
uct is quite satisfactory. Since the working life after 
mixing is an important consideration under certain con- 
ditions. a viscosity determination has been incorporated 
into the government specification which in.sures a min- 
imum working life of five hours. 

T bc only change in Grade A cotton fabric for wing 
coverings has been the production of a smoother 
material, free from nap. Cotton fabrics with less weight 
and strength than Grade A are being used for light air- 
plane and glider construction. There has been some 
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ex^imental work on pre-doped tapes. A braided cotton 
lacing cord has been develo]^ wUch is superior to the 
twisted cord made according to standard specifications. 
Braided cord will not untwist during the process of lacing 
the fabric to the structure, and the knot can be made 
tighter and lies flatter than with the twisted cord. 

The Air Corps has been successful in the development 
of a rayon for parachutes which gives a performance 
equal to the natural silk fabric now extensively used in 
service type parachutes. The opening time is about the 
same as for natural silk, and superior to cotton fabric. 

The strei^h-weight ratio of fine cotton balloon cloth 
has been raised about 10 per cent. 


has been a strong tendency upon the part of 
A airplane designers to use metal co nst ruction for air- 
craft wings. Steel and light alloys have received about 
equal consideration. Welded truss-type fuselages and 
control surfaces have been in service for years and are 
very satisfactory. The construction is rigid and per- 
manent. Looseness or play in the joints is impossible. 
Fuselages whirfi have bwn in service for more than six 
years show no deterioration in the structure. Steel beams 
made of chrome-molybdenum tubing, oxy-acetylene 
welded and heat treated, are more recent but have been 
used in several airplanes- They are especially applicable 
to the larger types. Heat treatment is generally done 
after all welding. Material of tensile strength of ap- 
proximately 150,000 Ib, per sq.in. is commonly used. 

The use of thin, heat-treated strip steel riveted to form 
hollow sections has not been adopted in this country, 
although it is used rather extensively in Great Britain- 
Test specimens made in accordance with American stand- 
ards indicate the following phj^cal properties for this 



The ingenuity of the designer can find expression to 
the best advantage in the application of aluminum ailco'S- 
The commercial production of extruded and rolled shapes 
permits a wide choice in the selection of material for 
built-up sections. The physical properties of the various 
shapes are generally obtained by heat treatment and arc 



quite uniform. For special purposes a higher tensile 
strength may be obtained by cold working following heat 
treatment, The only satisfactory method which has been 
developed for joining the duralumin type alloy is riveting. 
The heat treatment of rivets has been receiving more 
attention, as many rivet failures which have been re- 
corded were traced to improper heat treatment. Not only 
is the strength affected, but also the corrosion resistance, 
^veral factories have adopted the practice of holding 
rivets at low temperatures after quenching in order to 
reUrd aging. Soft iron rivets with a solid or scmi-holIow 
shank are used satisfactorily. Encouraging prepress is 
being made in the welding of high strength alloys, but 
has been used only for very low stressed parts. 

Corrugated and flat aluminum alloy sheet is becoming 
more popular for wing coverir^, with a preference for the 
latter in the more recent designs. A ^t, smooth, rigid 
surface for wings and control surfaces and a monocoque 
construction for fuselages is possible with metal cover- 
ing. It is not subject to the change in atmospheric 
humidity or soaking in water which may cause wrinkling 
and change of shape in plywood. Fatigue under vibra- 
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tion is a matter of design. It can be eliminated with 
proper attention to the factors which cause breakdown in 
fati^e, such as rough rivet holes, surface scratches and 
large ^supported surfaces of thin sheet which permit 

T he use of heat-treated aluminum alloy castings which 
have relatively high strength and ductility is increas- 
ing with the confidence which has been gain^ after sev- 
eral years service testing. The castings when put into 
service have a tensile strength of approximately 30,000 Ib. 
per sq.in. and an elongation of 6 per cent. As aging 
proceeds, the strength increases and the ductility becomes 
less, but the rate of decrease in ductility is very slow and 
there is no case where it has impaired the usefulness of 
the casting up to a period of 
five years, which is about the 
maximum life of any casting 

The development of heat 
treated alloy steel castings 
is showing interesting possi- 
bilities in connection with 
large airplanes. Castings can 
be made with a wall thickness 
of ^ in. which have a mini- 
mum tensile strength of 100.- 
OOO lb. per sq.in. and a mini- 
mum elongation of 20 per 
cent. Such castings are espe- 
cially applicable to landing 
gear and tail skid structures. 

C steels have been receiving 
more attention in the past 
year. The greater uniformity 
obtained in this material by 
improved milt practice has 

produced a material which is highly resistant to corrosion, 
weldable and of uniform physical properties. The com- 
position which has proved most satisfactory contains 18 
per cent chromium and 8 per cent nicdcel as the principal 
alloying constituents. It is produced in the form of 
anneaM and cold rolled sheet and strip, bars, tubes and 
wire. Seamless and oxy-acetylene welded tubes are be- 
ing used for exhaust manifolds and a few structural 
parts. Sheet and strip is being used for exhaust rings 
and structural parts, such as ribs and experimental wing 
beams. An interesting development in this connection 
is the use of spot welding for joining the several members 
of a small truss, such as a wing rib. The ribs are built 
up of a series of channels manufactured from a strip 
with a tensile strei^h of 180,000 lb. per sq.in. There 
is some reduction in strength due to welding at a single 
spot, but the efficiency of the joint can be raised by using 
several spots spaced as rivets would be. There is some 
reduction in corrosion resistance by welding, but any 
corrosion tliat appears is more in the nature of a staining 
of the steel than actual {Httii^. It can be ov erc ome to a 
large extent by {nckling to remove the scale and then 


there is little danger of an abrasion causing rapid deterio- 
ration. Stainless steel wire is also being manufactured 
into control cable. The fatigue resistance of such cable 
is equal, if not superior, to that of high carbon steel 
wire used in the standard cable. 

Copper has been the material selected for fuel, water 
and oil lines with very few exceptions. The weight of 
this piping becomes appreciable on large, multi-engined 
airplanes and a number of installations have been made 
using aluminum and in some cases aluminum alloy tubing. 
These have been uniformly successful. Failures can 
gwerally be traced lar^ly to inadequate fittings. Alu- 
minum has a lower fatigue limit tluin copper, nickel or 
other heavier metals, but if the line is properly supported 
the stresses are low and the life of aluminum is equal 



Staink^ steel is especially satisfactory for exte rna l 
tie rods which are subject to corrosion. A high polished, 
pi^ed and possified stainless steel tie rod has from three 
to four tunes the corrosion resistance of a cadmium- 
plated tie rod as measured by the sah spray test. Sucdi 
a rod is fuactically immune to any corrosion fatigue, and 


to that of any of the heavier materials. The majority of 
failures in fuel lines can be traced to abrasions of the 
surface at the fittings which have a very serious efi e ct on 
the life of any metal under vibration. 

HE use of magnesium alloys in airplane construction 

has been restricted in this country on account of the 
corrodibility of thin sheets and tubes. Much more ex- 
tensive use has been made of this material in Europe due 
to the fact that a more corrosion-resistant material has 
been developed. It is being used especially for cowling, 
fuel tanks, and seats, although experimental wing and 
fuselage structures are also Mng flight tested. Tanks 
and seats are welded. Cowling is riveted. Magnesium 
alloy castings have been used to some extent in this 
country on aircraft engines, but the high price h^ limited 
their app^cation. These castii^ have a strength and 
ductility equivalent to heat-treated aluminum aUoy cast- 
ings. Corrosion resistance of the magnesium-altiminum- 
manganese cast material is quite satisfactory. Extruded 
and formed magnesium alloy propellers show considerable 
promise, as the ratio of fatigue limit to weight is higher 
than in the case of aluminum alloys, 

Nitrided steel has been used to a limited extent for 
certain engine parts and its use will probaUy be extended 
as it becnnes more generally available. It has very great 
hardness and excellent resistance to salt-water corrosion, 
properties much to be desired in clevis pins, hin^ bolts 
and similar parts. 
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RICAN AERONAUTICS 



D uring the year 1930, American aeronautical 
companies in foreign fields have been courageous 
and vigorous pioneers, willing to back up their imagina- 
tim and confidmce by laying foundatioiis for the future 

an American industry seriously set out to make a reputa- 
tion for itself in foreign fields at so early an age. 

In the field of air transport, there were on Nov, 20, 
1930, in r^;ular operation by American companies mn- 
ni^ beyond the Orders of the United States. 19,594 
miles of air lines. The comparative figure for Jan. 1, 
1929, was 1,169 miles. In addition, tliere were in 
November, 1930, 4,941 miles operated by companies con- 
trolled by American capital, 'ne Pan-American System 
(Pan American Airways, Pan American-Grace Airways, 
and Mexican Aviation Company) is the largest single 
undertaking. This line start^ l^e in 1927 with a round 
trip daily be tw e en Key West and Havana, a jump of 
some 110 miles. On Jan. I, 1930, the planes of this 
system flew 8,113 miles a day on a system of 11,873 
miles; and in November, 1930, they were flying 12,074 
miles a day on an enlarged system of 18,004 miles. 

The planes of the New York Rio and Buenos Aires, 
or Nyeba Line, another Ameri',an company, were flying 
an average of 13153 miles a day on 2,250 miles of lines 
centered at Buenos Aires, on Jan. 1, 1930. Late in 
September, 1930, these two companies, Ac Pan American 
Airways a^ the New York, Rio and Buenos Airea Lines, 
merged their interests into the Pan American Airways 
System. Some of the Nybba servi^s were discontinue. 
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but there is little doubt that within a reasonable time the 
Pan American Airways will be operating comfidete 
services along the east and west coasts of South America, 
as well as numerous intermediary and feeder lines. 
Accurate traffic figures are scarce, but on Oct. 1. 1930. 
the records of the system showed a total of 5,3i44,447 
miles flown, with 30,727 passengers, 511 tons of goixls. 
and 580 tons of mail carried. The passenger traffic on 
the U.S.-owned lines in South America totaled 10,715,- 
000 passenger miles for the first six months of 

D UKing 1930, lines participated in by the Curtiss 
Company and the Chinese Government operated a 
distance of 550 miles from Shanghai to Hankow, or 
1,100 miles per day of ft)ring. This line was for the 
purpose of carrying mail and passengers, and encoun- 
ter^ some difficulties with competing departments of 
the Chinese government, but late in the year these diffi- 
culties were solved and operations are now on a sound 
and clearly understood basis and plans for extensions are 

In the field of exports of aircraft and equipment, Uie 
United States has, during the year 1930, practically main- 
tained the record pace set for the previous year. This 
is a remarkable performance in the face of the striking 


Amcefean aeronaatical eqaipment is steadily 
finding its way into foreign fidiis, and trans- 
port operators of the United Slates are ex- 
tending thdr activities aborad. The past year 
has been devoted largely to groond work in 
developing a very promising export market. 


decline in export trade in nearly all other commodities 
which has taken place during the year. It has been 
estimated that the exports of all United States products 
during the first nine months of 1930 were about 23 per 
cent under those for the same period of the previous 
year, whereas exports of aeronautical equipment were 
only 5 per cent less. Total foreign shipments of aircraft, 
engines and parts from the United States during the 
first nine months of this year were valued at $6,783,123, 
as compared with $7,130,916 for the same period in 
1929. This involved the exportation of 251 complete air- 
craft at a valuation of $3,740,082 compared to 275 com- 
plete aircraft valued at ^,397,31 1 during the same period 
in 1929. Engines exported during the January- 
September inclusive period this year numbered 294 
valued at $1,289,343, being 29 more in number and 
$162,253 greater in value than those exported during a 
similar period the previous year. The exports of parts 
for the nine months' period of the current year were 
valued at $1,753,698 compared to $1,606,515 for the same 
period of last year. 

United States airline activity in South and Central 
America had an immediate effect on the shipment of 
American ;iircraft to those districts, which were respon- 
sible for 54 per cent of our exports as compared with 
38 per cent for the whole of 1929. One of the largest 
.American aviation companies sent a demonstration mis- 
sion to Europe, which included a pursuit, an observation, 
a training, and a light cabin airplane. Regardless of 
whether the company in question receives orders suffi- 
cient to offset the cost of the demonstration mission, it 
wiH have rendered an outstanding service to the Amer- 
ican aeronautical industry in general, enabling Europe to 
see in action first-class American products. This kind 
of salesmanship is worthy of support by all. 

One of the leading manufacturers of multi-engin^ 

Europe and the Far East with unexpectedly successful 
results. Whereas the tours were originally undertaken 
largely for advertising, sales of some fine demonstrating 
planes are reported to have resulted. 

Another demonstration mission was conducted in 
South America by another American company with light 
open biplanes of a strictly commercial type. One of 
t h ese planes, a 165 hp. model. Hew the forbidding Andean 
hump between Chile and Buenos Aires without difficulty. 
Results were the sale of both demonstration planes and 
good prospects for eventual business, 

There were a number of American pursuit planes 
exported early in the year for the use of the Nelher- 
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lands East Indian Air Forces. Some American high- 
powered engines are now being installed in pursuit planes 
of American design in Siam. During the year a licensing 
agreement was effected for the fabrication of these 
American planes in a Siamese government factory, 
engines to be continued to be exported. The Japanese 
market, as in the case of other lines of mechanical equip- 
ment, is confined almost exclusively to manufacturing 
licenses, which invariably means that several units of the 
pr^uct to be manufactured are exported. 

Actual military sales in China were made in substan- 
tial number by one of the leading American companies. 

During 1930, American engines were manufactured in 
Germany for the first time and further activity along 
these lines is pending in other European countries as a 
result of licensing arrangements completed during the 
year. In South America,. one .American firm began the 
erection of a branch factory in Chile, to be devoted almost 
entirely to military production. 

S EVEKAL important foreign aeronautical missions visited 
the United States during the year. General Quinones, 
head of the aviation unit in the Colombian Army, and 
Captain Benjamin Mendez, visited this country after an 
inspection of European factories, and investigated vari- 
ous aeronautical activities in the eastern part of the 
United States. Mr. Georges Garbe. head of the airport 
department of the French Air Ministry, made a tour of 
most of the outstanding airport developments in the 
United States. A group of four European pilots came 
to this country and toc4< part in the Chicago National 
Air Races with conspicuous success. 

More interest is being shown in aeronautical exhibi- 
tions abroad and in international conferences. The 
industry was represented through the Department of 
Commerce at the International Aviation Lighting Meet- 
ing at Berlin, at the Fifth International Air Conference 
at the Hague, and the International Air Safety Confer- 
ence at Paris. 

There are now pending negotiations, carried on by the 
Department of State, for aircraft licensing arrangements 
with most of the European countries similar to those now 
in effect between the United States and Canada, the 
United States not yet having seen fit to ratify the Inter- 
national Air Convention of 1919. For purposes of 
compiarison. examination of the record shows that during 
the first five months of 1930, France exported complete 
aircraft valued at $3,215,000 as compared with our 
$2,042,223. During 1929, Germany exported 150 planes 
valued at $1,681,905 and the United Kingdom exported 
aircraft and parts valued at $10,538,625 as compared 
with our $9,202,380, 

On the whole, from the point of view of activity of 
American aeronautical interests abroad, the year has been 
distinctly encouraging. It has shown that American air 
lines are furthering their 
international activities in ac- 
cordance with a comprehen- 
sive program with the as- 
sistance of the Post Office 
Department and the Air 
Mail ; and that American 
aircraft exporters have 
taken the long-time view of 
export activities which is 
absolutely necessary for 
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AERONAUTICAL FINANCE IN 1930 

By R. R, Doane 
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curtailment of total income, only nine relatively unim- 
portant aircraft companies have been forced to seek the 
protection of the bankruptcy courts. Total assets of less 
than $l,000,0CO. or one-fifth of one per cent of the total 
assets of the industry, have been involved. And this 
high degree of solvency has been maintained despnte the 
fact that during almost the whole of 1930 the rumor- 
mongers were busy setting up phantom receiverships 
among the industry's most important units. 

Major Capital Changes of Year 

T he major constructive financial events of the year 
were confined almost wholly within the transport 
division, where, due to competition for strategic prop- 
erties, assets valued in excess of $10,000,000 were ab- 
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sorbed at current prices in excess of three times that 
amount. Absorptions and further consolidations, with 
but few exceptions, were absent from the aircraft manu- 
facturing field. There was, however, among the manu- 
facturing corporations a considerable tightening-up of 
the capital structure, with an eye to the immediate lean 
period of earnings and to a greater facility for possible 
future consolidations and new financing. There was also 
a knitting together of the accessories field during the first 
of the year, with a decided tendency in the same 
direction on the part of finance companies. 

A glance at the accompanying T^le I, with its sup- 
fdementing tables A, B, and C, supplies an adequate a^ 
comprehensive digest of the principal corporate changes 
and activities of the year. The full significance of the 




major financial changes can be n 
Chart 2, which summarizes the e 
graphically portrays the relative : 
of the major changes as set forth in Tabl< 
AerouanticBl Slock Movemenia 

R EFi.ecTlKG more faithfully the predominant trends of 
the entire speculative securities market than the 
individual fortunes of the many companies they represent 
the aviation stocks close the year 1930, on the 
levels considerably lower than those 
it the beginning of the year. 


Chart 3 gives the 

months of both the transport and manufacturing . 
stocks, together with their volume of sales. From 
of the chart of stock averages and the trend in 
of sales it appears that considerable liquidation has beei 
in process during the latter half of the year. The high 
and low monthly movement and volume of both United traffic 
Aircraft and Curtiss-Wright are included separately in fectivi 
chart form in order that the faithfulness to general 
trends, r^ardless of present differences in earning-power 
and net working capital position, may be the more vi\-id1y 
observed. 

Very little evidence of discrimination between aircraft 
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e graphically seen in security values has yet manifested itself. There are in- 
re industry. Chart 1 stances of aero stocle which dropped during 1930, 75 per 

ivity, in dollar terms, cent below their averse 1929 price level, while at the 
' ' ~ ■ ■ same time the companies they represent greatly increased 

their income durii^ the same period. Selectivity, appar- 
ently, has little part to play in a market ruled by fear. 
Aeronautical Earnings of 1930 

W ITH the exception of those spectacular losses which 
have occurred as’ a result of excessive inventory, 
'hich they stood over-capitalization, and what has appeared as excessive 
fixed and non-liquid assets, there has 


md Municipal Airport reports gro 



trends during the past 24 lieen a far greater stability to aeronautical earnings dur- 
'iation ing 1930 than is popularly supposed. In the transport 
study field the year's earnings, with but one exception, have 
volume been considerably better than those for 1929. In fact 
‘ ‘ e average increase in gross for 1930 over 1939 stands 

approximately 18 per cent. Due to increased passenger 
"■ ■ express, together with the increased rates ef- 

ing the latter portion of the year, a propor- 
tionate improvement in net earnings may be expected 
'ten the final reports are compiled. 

•Airport holding and operating companies are showing 
uniformly better earnings than a year ago. The Oeve- 
at the rate 
double expenses; the 
City of Newark esti- 
mates that it will net 
$50,000 on the New- 
ark Airport, for the 
year’s operations ; 
and these are merely 

In the manufactur- 
ing field two promi- 
nent companies have 
passed the year with 
undiminish^ earn- 
ings, while three well- 
known companies 
have practically dou- 
bled their volume of 
business over 1929. 
Those companies spe- 
cializing in govern- 
ment work have 
fared uniformly well 
during 1930. In fact 
they lave, despite the 
general depression 
throughout the in- 
dustry, been able to 
s h o w a substantial 

gross income with 
a proportionate in- 

Based on the ag- 
gregate reports now 
available there can be 
no doubt but that 
1930 has proven, 
from the quantitative 
financial standpoint, 
the worst year yet en- 
countered in the brief 
history of commer- 
cial aviation. But a 
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C iNTKAxv to many forebodings, the economies already 
effected and still likely to be realized throi^h con- 
solidation have not been over-empha- 
sized. There are instances, of course, 
where they are likely to prove as disap- ^ 

pointing as in some other industries. The 
degree in which manufacturing and op- Ta 

erating costs may be reduced throu^ 
unifiation of facilities and equipment 
may be expected to vary with conditions 
in the several sections of the industry. 

On the whole, however, suA benefits 
may be expected to be a large and im- 
portant contributing factor making in- 
evitably for a better earnings record in 
the future. 

Inadeqaacy of Depression Remedies 

F ioif more than one standpoint there 
is evidence that the aeronautical in- 
dustry’s critical period, like its best 
times, still lies ahead. It is manifestly unfair 
much at the door of mismanagement within ai 
whose pre^essive plans were temporarily arrested by 
external trade developments so obviously beyond its con- 
trol. Yet the plans and commitments were made, and the 
essential correctives must be undertaken in order to meet 
the new condition. 

There is evidence that this preparedness is, at the be- 
^niung of 1931, still somewhat far from complete. The 
liquidation of inventories and of unprofitable fixed assets 

h« been not altogether as satisfactory as it might have ...u.uiLe a >. 

u V “ ^ appears that some of the remedies that accompanyii« Chart 5 
have been efferted have been of the makeshift variety. ' ‘ ' 


itself intp the extent and duration of probable declines 
in total commercial aircraft production, and of the effect 
upon the profits which these companies will be likely 

It appears reasonable to assume that the answer to the 
above depends in large measure upon whether the condi- 
tions of the crisis-breeding cycle, started by the accele- 
rated productivity of 1928 and 1929, are to continue. 
These conditions are familiar to all. They are first; a 
rapid rise in output as a result of the public’s increased 
interest with the attendant inflation of inventories. Sec- 
ond : capital waste and inefficient employment of funds 
as a result of over-competition and under-co-operation 
which made for unbalanced production. Third : Funda- 
mental market situation which became strained because 
the productive plant equipment had become too large for 
the demand base upon which it rested. Fourth : the 
growing lack of liquidity of worWng assets because of a 
too large investment in fixed capital. Fifth : the necessity 
to maintain an adequate liquid position in the face of 
rapid adjustments and continued high fixed costs. 

The past year has supplied us with a clear example of 
the necessity of the essential corrective measures that 
this cycle requires. It has not, however, supplied any 
convincing demonstration that they have been completed. 

Stability of Export Trade 

T Re continued drive in the export field has proven a 
marked help during the past year. According to De- 
partment of Commerce figures $6,214,720 worth of aero- 
nautical goods were exported during the first eight months 
of 1930. Both engines and parts exceeded slightly the 
1929 export figure covering the same peri<^, while 
exports of planes were only three units behind. In ■view 



.rilSr*'^*^***’* 7*^^ be. the question, so far as those trends of European rompanies 
(Urecoy interested in aviation are concerned, resolves the outstanding companies withi 


_ lay too of the generally unsettled international trade conditions 
industry this is indeed a splendid record, and speaks well of the 
k.. d^lt^ing export business as an added element of sta- 
biliQr in the total annual aircraft demand. 

CoBunereial Aviatim Abroad 

D espite the more or less pessimistic report made to 
the Commission of Civil Aviation Experts which 
met last October at the I-eague of Nations, avail^le 
eamit^s reports of outstanding European aeronautical 
companies indicate a surprising vigor of growth. The 
accompanyit^ Chart 5 discloses an astonishing resem- 
blance. with the exception of 1929, of the major income 
- T.. those experienced by 
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FLIGHTS, COMPETITIONS, 


AND RECORDS 


P ROBABLY it will be remembered as a climax, 
this year 1930. Assuredly, the year gave us an 
ample number of trans-Atlantic and transcontinental 
flights, refueling flights, competitions, and miscellaneous 
stuntery. But there was a new note in them. In Paris, 
following his trans-Atlantic flight, Coste said: “I think 
we are atxiut the last of the public’s airmen heroes. Had 
we waited another year nobody would have turned out 
to welcome us anywhere.” 

Another approximate climax lies in Frank Hawks' 
transcontinent^ trip of 12^ hr., and that of Ruth Nichols 
last month, which fell one hour short of Hawks’ record. 
Now we await a commercial application. All that can 
be proved by duration refueling flights seems to have 
been proved by Jackson and O’Brine in their 647-hr. 
grind above St. Louis— certainly it showed the satiation 
point had been reached as far as promotion money- 
making was concerned — and that is a pleasing note. 

The iniiustry began to look to the Imell of the bally- 
hoo period, Above all, it cried out gainst the over- 
emphasis of stunting. There was the statement by 
Curtiss-W right Flying Service: “This organization is in 
business to provide flying instruction and airplane trans- 
portation. Racing has no connection with the commercial 
operation of airplanes.” The commercial manufacturers 
of airplanes, through the Aeronautical Chamber of Com- 
merce, w<nt on record against acrobatic exhibitions. The 
industry is girding itself to rise from the depression as 
an industry, — and not a show. 

Under the head “Trans-Atlantica,” heavier-than-air, 
outstanding was the Paris-New York flight, non-stop, of 
Coste anil Bellonte in the Breguet Question Mark — a 
flight which strikingly simulated the New York-Paris 
dash of Lindbeigh, this time in the reverse, and more 
arduous, direction. The Frenchmen made the trip early 
in September, in 37 hr. 18 min. 

Two esist'West North Atlantic crossings preceded this. 
In late June, Major Kingsford-Smith and three com- 
panions flew in the veteran rebuilt Fokker F-7 Southern 
Cross (three Wright J-5's) from Port Mamock. Ireland, 
tvestwrard across the Atlantic to Harbor Grace. New- 
foundlanil. A feature of the flight was the employment 
of radio-transmitted weather data to aid navigation 
through thick weather encountered near the American 
coast. The other crossing was that of Capt. Von Gronau 
and his crew of diree in the two-engined Dornier Wal 
flying bciat formerly operated by Captain Courtney. 
Covering a nine-day period in August, it started as a 
German Hying school training flight — but ended at New 
York City! From Isle of Sylt, in the North Sea. the 
trail led by Faroe Islands; Reykjavik, Iceland; Ivigtut, 



Greenland; Cartwright, Labrador: Queensport, Nova 

Scotia: Halifax ; and New York. 

Thus. 1930 saw three successful westward crossings 
to balance the many eastward flown in other years. 
Incidentally, there was one eastward flight, too— that 
of Boyd and Connor in the Bellanca Columbia, which 

had already crossed the Atlantic in '27. 

In the South Atlantic Held, a very interesting com- 
mercial flight was made when Jean Mermoz, with co-pilot 
and radio operator, flew from St. Louis, Senegal, across 
the ocean to Natal, Brazil, in a single-engined Latecoere 
seaplane. He carried 308 lb. of mail, which was thus 
routed by the Aeropostale companies' planes from Paris 
to Rio de Janeiro in about three and a half days. The 
trans-Atlantic distance was set at 1,990 mi, and the time 
of the flight 20 hr. 15 min. Later, Mermoz attempted to 
repeat his flight in the other direction with 600 lb. of 
mail, but he was forced down and taken aboard one of 
the Aeropostale company's guard boats. 

Twice, Bermuda and New York were connected by 
air. In April, Captain Yancey and two companions flew 
a pontooned J6-9 Stinson Detroiter to within 60 mi. of 
the island goal. landed on the sea and then completed the 
flight next morning. Another venture in aviation to the 
same small target was the round trip made by Roger Q. 
Williams, with Mr. Connor as co-pilot and navigator, in 
June. The round trip consumed but 17 hr. The plane — 
agaiit — was the Whirlwind Bellanca Columbia. 

I tCHTER-THAN-Ai* Crossings of the Atlantic numbered 
• four in '30 — round trips of the Graf Zeppelin and of 
the R.IOO. The for m er flew from Germany to Seville. 
Spain, then crossed the ocean to Pemamlmco. Brazil, 
in 62 hr. From there a round trip to Rio de Janeiro 
was made, then the diri^ble flew north to Lakehurst. 

New Jersey. The airship left Germany May 18 and 
landed at Lakehurst May 31. The Graf then was flown 
liack across the North Atlantic again to be moored at 
Friedrichshafen on June 6. Dr. Eckener stated that 
the flight proved the airworthiness of his giant in equa- 
torial climates. Many flights were made with the Graf 

After several delays, the British R.IOO Anally took 
off frcxn Cardington, England, July 28, and was flown 
to Montreal. Canada, in the time of 78 hr. 52 min., 
landing at the latter point Aug. 1. A visit was made to 
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Toronto, following repairs to 
a fin damaged in the ocean 
crossing. Then came the 

return to Et^land — a flight 
of 57 hr. British lighter- 
than-air projects, encouraged 
by these performances, suf- 
fered a sad blow later in the 
year; for on Oct, 5, the 
R.IOI, sister ship to the 
R.IOO, was wrecked at Beau- 

pire flight to India, and nearly 
all on board were lost, includ- 
ing most of England’s leading lighter-than-air exponents. 

Mention may be made of an Atlantic attempt begun 
but not completed — that with the twelve-engined Do.X. 
,'ihe got underway from Altenrhein. Switzerland, her 
base, on Nov. 5, and flew the Arst leg of its journey to 
New York City — the hop to Amsterdam. “Commercial 
efficiency and Aying range will be specifically studied,” 
slated Comdr. Friedrich Christiansen as the Aying boat 
left. The Do.X next fiew to Calshot, England, on Nov. 
10, to pause again until Nov. 14, when the flight to 
Bordeaux, France, was begun. A late start from (^Ishot 
with foggy weaker to contend with slowed the craft. 
Commander Christiansen brought his charge down on the 
calm sea near Sables d’Olonnc, France, when darkness 
threatened, taxied some 50 mi. down the coast to La 
Rochelle, and cast anchor for the night. 

Then the plane continued to Bordeaux, which lay but 
.-m hour and fifteen minutes distant, next to Santander, 
later Coruna, Spain, and from there to Lisbon, Portugal, 
on Nov. 27. three weeks out from home. While officials 
were trying to decide when and by what route the ocean 
crossing would be made, an electrical short circuit on 
Nov. 29 started a fire which was not checked until one 
entire wing was ruined. Thus the Do.X lies at Lisbon 
under repairs. 

We now turn to another “Trans-” head — "Transcon- 
linentalia." As usual, the name of Hawks leads all the 
rest. 

Until 1930, records for transcontinental flights be- 
tween New York and Los Angeles were established non- 
stop. but pauses en route now become the order of the 
day. On Easter Day, Colonel Lindbergh, accompanied 
by his wife, flew from Los Angeles to New York in 
14 hr. 45 min., having stopped for fuel at Wichita, Kan. 
The plane used was a Wasp-powered low-wing Lockheed 




Sirius. This time was generally considered to be the 
“last word." But on Aug. 13, Capt. Frank Hawks 
brought a J6-powcred Travel Air low-wing over the 
same run in 12 hr. 25 min. Stops for fuel were made at 
Albuquerque, Wichite, and Indianapolis. The Captain 
had already established a new record in the East to 
West direction the week previous, when he flew to T 
.Angeles in 14 hr. SO min., with five fuel stops. 

Brock and Schlee, the Detroit-to-Tokio ffiers, and 
Col. Roscoe Turner turned in two other transcontin- 
enul flights of note, botii using Wasp-powered Lo^- 
heed planes of high wing type. The Detroit airmen 
flew from Jacksonville, Fla., to San Diego, Cal., in 
13 hr. 56 min,, paused one hour, then flew back to 
Jacksonville, with one stop, in 16 hr. 50 min. This round 
trip of 31 hr. 57 min. elap^ time took place June 17-18. 
Turner’s flight was a "tiiree-fUg” venture, in 9 hr, 14 
min. from Vancouver B. C.. to Agua Caliente, Mexico. 

A word, too. must be given here to Hawk’s novel 
transcontinental glider trip. Towed in a Franklin Eaglet 
glider behind a Waco plie operated by J. D. Jemigin, 
jr.. Hawks left San Diego on March 30. He completed 
the tow flight to New York City on April 6, virtually 
on time to the minute according to his schedule. 

A PEW of the many other flights of the year may be 
mentioned. To test a two-way radio on a long dis- 
tance flight, Capt. Lewis Yancey, with Emil Burgin as 
pilot and Zeh Bouck, radio operator, flew on May 14 from 
New York in the Wright Stinson-Detroiter (which had 
figured in his Bermuda flight) for several weeks of fly- 
ing in South America, The trip proved highly success- 
ful until the plane was unluckily forced down in the 
West Indies on the return. Then on June 7. Nick B. 
Mamer set a new mark of 9 hr. 32 min. for the St. 

Paul-Spokane run in a Wasp 
Buhl. 

In the fall, Hawks again 
made the headlines with a 
new Havana-New York rec- 
ord of 8 hr. 44 min. in his 
Texaco Travel Air. Another 
flight was Capt. Roy Am- 
mel's 24 hr. 35 min. non- 
stop flight from New Yorit 
to Che Panama Canal Zone, 
Nov. 9-10, in a Wasp Lodt- 
heed Sirius. 

Several flights saw auto- 
matic pilots put through their 
paces. The Sperry unit was 
used to cootrcd a Curtiss Con- 
dor. during the Army man- 
euvers on the West Coast 
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in April, while further tests of the Greene Guardianaire 
automatic pilot were made by N. A. T. and the aifford 
Ball line. 

The refueling flight stage for the year — a French 
publication would have us call it “refuelomania”— 
was held by Jackson and O'Brine and the Hunter 
Brothers. The former pair entered 1930 as the record 
holders, boasting a mark of 420 hr. established in July, 
'29, in the Challenger-powered St. Louis Robin. They 
left 1930 still record holders — but with a new mark of 
647 hr. On June 11 at Sky Harbor. Chicago, John and 
Kenneth Hunter took the air in the “City of Chicago,” 
a Wright powered Stinson-Detroiter, and did not again 

touch earth for 553 hr. This piqued Jackson and 

O'Brine into leaving the earth for another grind, one 
which did not end until the present 647-hr. mark was 
established. A Challenger-engined Robin, "The Greater 
St. Louis,” was employed in this venture. 


T bick and fast came new records to be recognized by 
the F-A.I. in 1930. On Oct. 10, a check showed 
France held 34 records, the United States 27, and 
Germany 26. 

Among the important marks of '30 were Lieut. Apollo 
Soucek's new world altitude mark of 43,155 ft. and the 
new world endurance record, non-refueling, of 67 hr. 
13 min. established in Italy by Maj. Umberto Maddalena 
and co-pilot Lieut. Fausto Cecconi in a 550 hp. Fiat 
Savoia monoplane. Lieutenant Soucek's mark in his 
Wasp Wright .\pache biplane bettered the record of 
41,794 ft. held by Willi Ncunhofen of Germany, while 
Maddalena's effort broke the mark of 65 hr. set by the 
Germans. Risticz and Zimmerman, in 1928. The Italians 
also established the world record of 5,050 mi. for closed 
circuit distance non-stop in this flight. 

For maximum speed, Squadron Leader Orlebar’s 357.7 
m.p.h. stcod unchalienged throughout 1930. 

The records of Capt. Boris Sergievsky drew the spot- 
light with striking frequency in '30. With a Hornet 
powered Sikorsky S-38. minus wheels to give it seaplane 
classiflcation, Captain Sergievsky attained an altitude of 
19,065 ft. with a 2,000 kg. load, then set an average speed 
of 143,9 m.p.h. over the 100 km. course with the same 
weight. Later he flew to 23,222 ft. with his load at 
1,000 kg. 

Hornet engines were then replaced with Wasps, and 
with this set-up a height of 26.400 ft. was reached with 
the 500 kg. load and also a height of 19,928 ft. with 
2,000 kg,, thus breaking his own 19,065 ft. mark. An 
altitude of 26,929 ft. was reached with 1,000 kg. load 
tile year, bettering the previous mark. 

ith a Wasp-powered Lockheed Vega, 
al new figures. He averaged 185.45 
ith 500 kg. load and did 171.22 


later 

Lee Shnenhai 
also turned in sever 
m.p.h. for 100 km. 


m.p.h. for 500 km. With a 1,000 kg. load he flew a. 
175.97 m.p.h. over 100 km„ at I&.ll m.p.h. over 
500 Ion., and at 152.7 m.p.h. over the 1,000 km. distance. 
Later. Shoenhair flew with a speed of 164.26 m.p.h. over 
a 1,000 km. course unloaded. Marcel Do ret, of France, 
later went him one better with 179 m.p.h. for this dis- 
tance — but these two marks have ncrt received official 
homologation as yet. 

In Europe, the huge Italian Caproni 90 and German 
Junkers G-38 attracted much attention as did also the 
French Latecoere 28. Carrying ten metric tons (22,000 
Ib.), the Caproni flew 1 hr. 31 min. 39 sec and to an 
altitude of 10,600 ft. This flight broke: (1) and (2) 
the record for duration and altitude for machines with a 


7,500 kg. load, (3) also those for a 10,000 kg. load, (4) 
the mark for duration with 5,000 kg., and (5) the record 
for the greatest load carried to 2,000 meters. 

The four-engined Junkers G-38 was taken into the air 
with five metric tons (11,000 Ib.) and flown 100 km. at 
114 m.p.h. The course of 500 km. was covered at an 
average speed of 108.6 m.p.h. Thus, at once, a distance 
record, with this load, of 310.6 mi. (500 km.) was set, an 
endurance record of 3 hr. 2 min., and a speed record, 
The Latecoere 28 seaplane, on the other hand, was 
credited with about a dozen marks for speeds and dis- 
tances with loads, while an airline distance mark of 
2,575 mi. went to Jean Mermoz for his flight across the 
South Atlantic in this machine. This plane is powered 
by a 600 hp. Hispano-Suiza engine. 

The Brequet Question Mark also entered the news 
with an International record. In Febrxiary, Coste and 
Codos set a closed-circuit duration record of 18 hr. 
1 min., and a closed circuit distance of 2,060 mi. with 
the 1.000 1^. load using this plane. 

Of greatest interest in the feminine flying field was 
the duel in Europe waged between Mile. Lena Bernstein 
and Mile. Maryse Bastie for the woman’s solo endurance 
record. The former set a mark of more than 35 hr., but 
Mile. Bastie finally turned in the winning count with an 
effort of 37 hr, 55 min. 43 sec. This, incidentally, ap- 
proximates the world mark for solo endurance. 

In America, better than 180 m.p.h. was made by Miss 
Earhart in a metal Lockheed Vega craft as a bid for 
the woman's maximum speed record. The news then 
told that Mrs. Florence Barnes had done better than 
190 m.p.h. in a Travel Air Low-wing. Definite recog- 
nition has not yet been accorded the latter flight Miss 
Earhart also flew the 100 km, course at 174.9 m.p.h. with 
500 kg. load, ten miles below the male record set by 
Shoenhair. 

T he $25,000 All-America Flying Derby, sponsored by 
•American Cirrus Engines, proved to be the most 
interesting new competitive event of 1930. A race in 
every respect, with the only formula being elapsed time 
between control peunts, the Derby attracted eighteen 
entries, with ten finishing. Many of them were of 
interesting design; the rules required that Cirrus engines 
be employed, bringing several of the fliers to build spe- 
cial craft around that power-plant. 

The 6.533-mi. tour of the country was won by Lee 
Gehlbach, who piloted a special low-wing Command- 
Aire; second went to Lowell Bayles. flying a Gee Bee 
Sportster: and third was taken by Charles Meyers in a 
Great Lakes Speedster. Gehlbach averaged 150 m.p.h. 

.Another innovation was the sadly-neglected Great 
Lakes Air Cruise. This was a 2.600-mi. overwater tour 
of cities dotting the five Great Lakes and Georgian Bay. 
An admirable idea to interest yachtsmen, — but onlv three 
craft entered ! 

Despite the growing pains of business depression, avia- 
tion’s regular annual events, the National Air Races. 
National Air Tour, Elimination Balloon Race, and Gor- 
don Bennett Balloon Race, were run off in good style. 

The National Air Races were held at Chicago from 
Aug. 23 to Sept. I, again with Qillord Henderson as 
m^aging director. The event was a financial success 
with 360,000 in attendance, but entries in the various 
commercial plane races and in a few of the derbies were 
rather disappointing as to number. 

The races, which ofTered the spectator the usual mix- 
ture of military and commercial flying, were featured by 
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the participation of several leading foreign fliers. These 
men — Flight Lieut. Atcherly, England; Marcel Doret, 
France; Marshal P. Colombo, Italy; and Capt. Fred- 
erich Loose, Germany — put on shows highly lauded by 
(he crowds. The aerobatics of Atcherly were especially 
noteworthy. As for the races. Benny Howard will be 
longest remembered for the striking way in which he 
captured this prize and that with his Wright Gipsy- 
powered Howard Special low-wing. He even plac^ 
third in the high speed Thompson Tro^^y race with 
his astonishing little craft. Charles “Speed” Holman, 
flying a special Wasp-Junior Laird at 202.02 m.p.h. aver- 
age, captured that event. 

Among the derbies, which attracted less attention than 
in the past, the non-stop event from the West Coast 
was won by Wiley Post flying a Wasp Lockheed Vega 
to Chic^o in 9 hr. 21 min. 21 sec. Four of the five 
entries in this race flew Wasp Vegas, with the fifth flying 
a Hornet Lockheed Air £:^ress. 

With the National Air Races out of the way, the 
industry turned its attention to Detroit, where on Sept. 
It the sixth National Air Tour for the Edsel B. Ford 
Trophy got under way, the route takii^ the fliers north 
and west to the Southwestern Canadian provinces, then 
south through the Rocky Mountain and Southwestern 
states, and north again to Detroit. Eighteen competitors 
and a dozen non-co mp e ti tors made the trip. The tour, 
some 4300 mi. in length, ended Sept. 27 with Harry 
Russell, flying a 7-AT Ford with one Wasp and two 
Wrights, the winner, followed by J. H. Livingston and 
Art Davis, each in Wright-powered Wacos. 

A new formula marked the event — a formula involving 
rated horse-power instead of piston displacement, re- 
ducing the pM formerly played by stick and unstick, and 
using true 1^ speed instead of pre-determined maxl- 

Capt. Arthur H. Pa^. U. S. Marines, had won the 
eleventh Curtiss Marine Trophy Race at Anacostia, 
D. C., May 31, flying a D-12 F6C3 Curtiss Hawk. He 
averaged 164.08 m.p.h. to better the best previous mark 
of 162.02 m.p.h. established by W. G. Tomlinson in 
winning the race the year before. Capt. Page lost his 
life in an accident during the Thompson Trophy race 
three months later. 

Among interesting aerial everits of the year high place 
must be given to simdry sportsman-pilot air meets which 
give promise of more devdopment rdong this line. Such 

meets were held at the Long Island Aviation Country 
Club and at Pal-Waukee Airport, Chicago. 

Also, in a resume of '30, we must not forget the 
great increase in state air tours. A check shows that 
seventeen different states were covered in such tours, and 
a goodly number of craft turned out for nearly every one. 

Arkansas and Iowa held their third tours, Nebraska, 
Michigan, and Indiana held their second, and Oklahoma 

and ^lifomia were also repeating states. 'The others 
were: Pennsylvania, Minnesota, North Dakota, New 
York. Tennessee, lllmois, Odoiado, Virginia, Wisconsin, 
and Missouri. There were also two comprehensive tours 
involving more than one state — the New England Tour 
and the Northwest Tour. The author does not doubt 
that there were still other tours whidi did n<M reach his 
news ear. so mushroonvlike was the growth of these 
events in 1930. 

W E will close out review with a word or two on 
Europon flights and European compe t itions. 

First to flights. Here we record that Wing-Comdr. 


Charles Kingsford-Smith now holds the England-Aus- 
tralia light plane record, for Oct. 9-19 he flew from 
the British Isles to Port Darwin, Australia, in 9 days, 
23 hr. in a special Gipsy II Avian. This bettered the 
mark of Bert Hinkler, who in 1928 flew from England 
to Australia in a Cirrus Avian in 15^ days. 

Another flight to Australia whi^ proved feminine 
plane mastery was that of 23-yr.-old Amy Johnson. She 
flew solo from England May 5 and completed a 19^-day 
journey to Port Darwin. A few forced landings along 
the way slowed her trip. 

Capt. Goulette, already credited with a Paris-Mada- 
gascar round trip, flew from the French capital to 
Teheran, Persia, a distance of 3330 mi.. Sept. 19-21. 
The flight made in a Lorraine powered Farman 192 
required but 35 hr. With La Louette, be later (Nov. 
8-13) flew from Paris to Saigon, Frendi Indo-China in 
5 days, 3 hr. 50 rain., bettering the time of Coste and 
Bellonte for this run by some 30 hr. But Coste still 
holds the Indo-China to France record of 4 days 50 min. 
The distance is approxiinately 7,500 mi. 

Between April 9 and April 30. the Ehichess of Bedford 
was piloted by Capt. C. D. Barnard from England to 
Capetown and return in a Fokker plane, and another long 
flight was the solo venture of Mrs. Victor Bruce in a 
Blackburn Bluebird from London to Japan. Moreover, 
a squadron of twelve Savoias is to be flown from Italy 
across the South Atlantic, with Air Minister Balbo in 
command — and that will surely gain a bright spotlight in 
flight news interest. 

The Challenge de Tourisme Internationale, or light 
plane tour of Europe, was a leading competitive attrac- 
tion, Again it was won by the German, Fritz Morzik 
this time in an Argus AS 8 powered BFW M.23 mono- 
plane. Baron Carbeny piloted the only American plane 
entered, a Warner Monocoupe. He took sixth. Sixty 
planes from Germany, France, England, Spain, Poland 
and Switzerland competed in the tour, which was nni 
July 20-31 over a 4360-mi. route. 

A tour, too, was run in luly covering the entire boot- 
shaped country. This affair was promoted by the Royal 
Italian Aero Club and an Italian publication brause a 
(Bspute over last year's Challenge de Tourisme brought 
the Italian fliers to waive entry in the latter event The 
tour of Italy was flown Aug. 25-31 with 52 starters, 
including a few from other countries. It was won by 
Colonel Sacchi in a 120 hp. Walter IS-S Breda 

Again feminine advancement was shown in England 
when on July 5 Winifred Spooner won the King's Cup 
fot civilian aircraft. Miss Brown led 60 of the 
88 starters to the upe in a Citrus Avian with an average 
of 102 m.p.h. A. S. Butler, with an average of 
r. m.p.h., was second. Miss Brown having beaten 
him with her 2i hr. handicap. Flight Lieut. Wa^iom, 
who was third, failed, however, to better Miss Brown's 
avenge. 

In France, the Michelin Trophy went to Michel De- 
troyat when other fliers in the event failed to finish. He 
flew a 230 hp. Salmson Morane-Saulnier and averaged 
124 m.pkh. This competition was a speed event over a 
1,760-mi. course with fourteen compulsory stops enroute 
Michelm TrojAy rulings allow only planes with engines 
of 230 hp. or less to compete. 

Finally we re c ord that Jugoslavia won the Little 
Entente and Poland Race, run through four countries 
A(^. 27-31. This nation flew against Czechoslovakia. 
Roumania, and Poland. Eadi had entered a of 
six 2-place planes. Jugoslavia flying Br^uets. 
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and repair work is done at this end o( 
the line. Ten mechanics and fifteen 
helpers work here in two shifts, from 
seven to three, aitd from three to 

At Newark, space for three tri- 
engined airplanes is leased in the 
municip^ hangar and a force of three 
mechanics and two helpers carry out 
-outine inspection and servicing. With 
the exceptions of arrangements for emer- 
gency calls upon the Ludington Flying 
Service in ^iladelphia and similar 
arrangements in Baltimore and Tren- 
ton, there is no further 


flying equipment consists of but i 
complete engines, a complete liite of 
engine spares at Washington, a supply 
of plane stores at the same field and a 
limited, yet complete, layout of parts 
at Newark. Much of the shop equip- 
ment has been built by the companj^s 
own mechanics. Benches, engine stands, 
ladders, working platforms, overhead 
derrick, have all tmn assembled from 
angle, tube, or sheet stock. 

At Washin^on a smalt overhaul shop 
is quipped with engine lathe, drill press. 

special hand tools for the Lycoming 
engine. Here five men overhaul three 

At the end of each trip a thorough 


schedule. The form for this inspect! 
is shown herewith. The ignition s] 
tern, throttle and altitude controls; fi 
system, valves, propellers, landing ge 
control surfaces, and the battery s 
carefully checked. The plane is th 


ed, started, and run 
inic who has been 
signs the inspectii 


record and the pli . . 
pilot. If he is satisfied wun n 
turn signs a terminal clearanc 
Both these cards are kept on fil 
two field operations t^ces. 

Each night an even more c 
' ■- -nade, all b ' 


1 charge of the 
ready for the 




loved from the planes, checked over 
nd charged, all planes are washed with 
'aler and soap flakes, and the cabins 
re thoroughly cleaned. Every 30 hours 
lie oil is changed ; every 40 hours the 
ngine is given a thorough check; and 
very 300 hours the engines are re- 
ioved from the planes and completely 
verhauled. The cowling and engine 
' e been so devdoped that a 


i newly ^nhanled e 








d a half. The engine 
•s pur un a special working stand, the 
cylinders removed and a complete dis- 
sembly and reconditioning carried out. 
The routine of such an overhanl has 
been carefully standardized, the ei^ne 
even moves around the small shop much 
it would along the productioi '' 


are tested and rei 
pellers are checked . . 

and are balanced on a regular primeller 
stand. When the engines are re- 
mounted the compass on the plane is 
carefully swung and the other instru- 
ments thoroi^my checked. 

The Washington terminal is equipped 
to do its own metal working, and many 
hanges, tank nu^ifica' 


e been 


D the 


, heaters designed and 

patented by Luke Harris, maintenance 
. manager, are also being built and in- 
stalled there. Likewise, when shielded 
electrical equipment was needed for the 
radio installations it was built in Wash- 


Both engine ud ( 

was opened the first 
cowling and genera 
of the planes has bee 


of September. The 


sistent fuel tank difficulties eventually 
required replacements by the manufac- 
turer. The tail whed yokes have been 
strengthened, and small changes in the 
positions of throttles, etc., made. 

The engine has developed but one 
serious weakness, so far, in the form of 
some piston trouble. The change neces- 
sary was actually a removing of ma- 

Otherwise there has been an extr em ely 
gratifying tow amount of replacements 
required when the engines have been 
overhauled. In two months of operat- 
ii^ with the new equipment there was 
only one landing outside of a terminal 
due to mechanical difficulty and this 
landing was more of the “safety” than 
of the "forced” variety. In the same 
period there has been no scheduled trip 
delayed or cancelled because of the 
failure by maintenance department to 
have a plane ready, which in the light 

small number of personnel and available 
planes, is tmly a remarkable record. 


CALCULATING MAXIMUM SPEED 


OF AIRPLANES 


T he complete performance calcula- 
tion for airplanes is a long and 
tedious process, and is usually un- 
warranted during the preliminary de- 
sign stages, but empirical methods for 
estimating purposes have b e en found 
very useful. One of the best known and 
successful series of formulas for this 

W rpose is that proposed by Edward P. 
amer, editor of AviAiyoN, early in 

mum speed formula is discussed in the 
light of modem airplane performance. 

A combination of reasonable assump- 
tions and theoretical considerations in- 
dicated that a satisfactory approximation 
could be obtained from a formula of 



where P’sw., is given in miles per hour 
when P is the available horsepower, 
and .5 the area of the supporting sur- 
faces in square feet. Valnes for fC, and 
m were determined by plotting the 
speeds of a number of existing airplanes 
on logarithmic paper, drawing a curve 
which most nearly fitted conditions, and 
calculating the equation of the curve. 
The plotting of the original data for 
some 65 airplanes, and the curve re- 
sulting, are shown in Fig. 1. The 
dotted lines represent a variation of 
plus or minus 10 per cent from the 
curve. It will be noted that the agree- 
ment of the data with the curve is re- 
markably close considering the diversity 
of types, which included land planes, 
flying: boats, and seapknes, all having 
varying degrees of thidenra of wing, 
stimunlining, etc. 

The values for R and a derived from 


the curve are 127 and 0.39, respectively, 
pving the general expression of Equa- 
tion 1 the form 



Theoretical considerations alone 
would indicate a value for n in the 
above formula of i. The slope of the 
curve, however, was determine largely 
by the maximum speeds of the machines 
in the relatively slow speed class. At 
the time the data was collected such 
machines were not given the careful 

planes intended for pursuit work. Where 
high speed was not the prime considera- 
tion. streamlining, fairing, and smooth- 

quently neglected, all of which resulted 
in lowered aerodynamic efficiency. High 
top speeds are dependent upon clean 
aerodynamic design, and it is not un- 
reasonable to expect that, as speeds are 
pushed higher, there will be a tendency 
to return toward the theoretical value 
of the exponent in the speed formula. 
That this trend is apparent today, at 
least in the case of commercial designs, 
will be shown in subsequent paragraphs. 

Since all the data on which the deri- 
vation of the above formula was based 
applied to air planes designed and built 
prior to 1922. it svas deemed desirable 
to make a similar study of present-dav 
machines to see how they compared with 
die formula. Data have been collected 
on some 227 airplanes of various types, 
including representative machines of the 
Army and Navy, as wdl as the wide 
range of commerc i al airplanes. Of the 
total. 137 are sei sice types, and the 
figures used have been taken from the 


Anny and Navy periormance scheduler 

issued during the early part oi 1930. 

The balance, oi 90 airplanes oi com- 
xial types, has been ‘ ' ' ‘‘ 




specibc 


published in Aviation for November 
1930. The service machines, therefore, 
include thofe designed and built up to 
the end of 1929 while the commercial 
airplanes have been brought up to date 
as of September 1930. In considering 
the ^ta drawn from ' 


publis) 




reful ti 




more or less standardized conditions, 
while the figures given by the manu- 
facturers may be estimated perform- 
ances. or the results of tests made under 
widely varying conditions. The re- 
sults of this investi^tion are shown in 
Figs. 2 to S, inclusive. In this series 
of figures the Army and Navy data 
have been separated from the com- 
mercial data, and the latter have been 
further sub-divided into three general 
classes of machine. 

Maximum speed of the 137 service 
airplanes of all types has been plotted 
in Fig. Z The lines on the chart are 
the same as shown in Fig. 1. A com- 
parison with Fig. 1 brings out a 
number of significant points. In the 
first place, in spite of the wide variety 
^ airplanes involved, and mnsidering 

tervening eight years, there is a re- 
markable adherence to the original 
curve. The average agreement is even 
better than in the case of the original 
data, as only 10, or about 7.3 per cent, 
of the total number of machines fall 
outside the 10 per cent limits. It will 
be noted that the points in Fig. 2 are 
much less scattered than in Fig. 1, and 
also that tlie entire group hu moved 
upward along the curve, as would be 
expected. In Fig. I the top speeds vary 
between 65 and 160 m.p.h., a spread of 
some 95 m.p.h. between the slowest and 
fastest maciiines. The new data, how- 
ever. indicates a spread from approxi- 
mately 95 to 165 m.p.h., a difference of 
only 70 m.pji. 

Bearing in mind that both charts in- 
clude data on widely different types. 


from high performance fighters and 

carriers, flying boats, amphibions, and 
training machines, the conclusions which 

follows: 

(Ij Not only is the maximum speed 
of ali types increasing but the maximum 
speed of the slower types tend to im- 
prove at a relatively faster rate than 
that of the high performance types. 

(2) The agreement of the most 
recent data with the maximum speed 
curve established in 1922 indicates that 
any change in slope or location of the 
curve is unwarranted, and that for pur- 
poses of approximation the relationship, 
expressed in Equation 2 still hi^ds 
good. Prepress in aerodynamic effi- 
ciency in mUicary^^ign, so far as high 

In analyzing the commercial dau the 
results were foimd to be much less con- 
sistent than those obtained for the Army 
and Navy machines. In order to avoid 
confusion and to prevent the blanketing 
of certain definite trends under a TTia«!« 
of unrelated data, it was considered ex- 
pedient to break up the study of com- 
mercial data under three distinct classes 

Maximum speed data for multi-engine 
transport airplanes, amphibions, and 
flying boats have been super-imposed 
upon the curve of Fig. 1 in Fig. 3. As 
in the case of Fig. 2, the agreement 
^ween the points plott^ and the curve 
is such that no change in Equation 2 is 
indicated. It is apparent that the 
original formula may still be safely 
used in estimating the Cop speed of air- 
planes of these dasses. 

A somewhat different situation exists 
in the case of Figs. 4 and 5 which 
represent respenively the maximum 
speed characteristics of single-engine 
cabin airplanes and single-engine open 
airplane, including both monc^lanes 

and accuracy of (he data, it is obvious 
that there is a decided trend away from 
the original curve in both cases. Taking 
the points as they fell in Fig. 4, a 
number of trial curve were plotted 
which the most consistent is the one 
shown as a dotted line in the figure. 
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This curve has a slope of 1 Co 3 on the 
l^arithmic paper, which correponds to 
the theoretic^ exponent. The equation 
-.ponding to this line is as ioJows: 


• •1.3.) 




The points plotted for open cockpit 
monoplane and biplane in Fig. 5 
yieldol much less consistent reulis than 
those of Fig. 4. After a number of 

tion of curve as was applied to Fig. 
4 would also fit these conditions fairly 
well. This curve is shown e a doited 
line in Fig. 5. In both Figs. 4 and 5 
th^sdid line is the curve of Equation 2. 

part of certain manufacturers for their 
particular products, there is sound 
reason for the shifting of the original 
curve in the case of commercial air- 

impossible a cleanness of deign which 
is reachly obtained in commercial air- 
plane, as maximum aerodynamic effi- 
ciency must frequently be sacrificed for 
■■ ■ '.It must 


1- be noted al 




etablish the modifying curve 
appiie only to closed cabin airplanes. 
The original curve was based entirely 
on open cockpit machine of military 
type which included few, if any, mono- 

It would naturally be expected 
that a r e a son a b ly well-deigned mono- 
plane of the cabin type would be con- 

even the best extemally-braed military 

In studying Figs. 4 and 5 special in- 
vetigation was made of those points 
which showed a wide variation from 
the average curve, especially on the 
high speed side. In many case it was 
concluded that the apparent high per- 
formance was due in no small de^e 
to more or less exaggerated claims on 
the part of the manufacturer, as the 
deigns obviously had no feature of 
outstanding merit to warrant such per- 
formance. On the other hand, some 
of the variations could be very well 
accounted for by unusual cleannes of 
deign. A notable example is the case 
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of points and B of Fig. 4. These 
repre sen t very high performance cabin 
monoplane, deigned by the same manu- 
futurer, in which every possible atten- 
tion is given to smoothness in external 
finish, and where fairing’ is carried to 
the limit. Both are internally braced. 
The same applie to points C and D 
of the same figure, both of which repre- 
sent machine with remarkably small 
projected are forward. Point A of 
Fig. 5 is a small single sealer biplane 
deigned primarily for military pur- 
pose, but placed on the market as a 
high^jierfomiMe sport machine. It 

almost exactly on the original curve 
which IS based on military machines. 
The othe outstanding variant in Fig. 5 
are points B and C. both of which repre- 
sent open cockpit monoplane which 
have been given the utmost refinement 
in detail to reduce head reistance. The 
machine denoted by C has a retractable 
landing gear. Practically all of the 
other points on Fig. 5 which fall well to 
the right of both curve are for machine 
of very ordinary deign in the moderate 
price cl^, and are offered to the public 
on a highly competitive basis. It is 


reasonable d^ee of retra 
condition could be materially 
if all airplanes from sill man 
were teted under standard c 
by some disinlereted central organiza- 

It may be concluded from the fore- 
going that the maximum speed formula 
stated above as Equation 2 derived by 
Mr. Warner in 1922 may be safely 
applied to present military airplanes, 
multi-enpne commercial transports, and 
commercial amphibions and flying boats. 
For commercial Qipes of open cockpit 
or closed cabin airplanes (both mono- 
planes and biplanes) the indications are 
that the medified form as given in 
Equation 3 will give somewhat more 
consistent resulu. It must be remem- 
bered m making use of these formulas, 
however, that they are based on aver- 
ages, are for purposes of approximate 
estimation only, and that due allowance 
must always be made for any unusual 
features of the design under consid- 



^with varying loads and 


MEASURING UNCONSUMED GASES 
IN EXHAUST 


C ATAPULTED into the public news 
by Captain Hawks' recent test flights 
between New "York and Memphis, Tenn., 
the Moto-vita, a development from the 
laboratory of Dr, Miller Reese Hutchi- 
son, has been arousing intense interest 
in aeronautical circles. 

A meter which - - . 


menUry table from the data compiled 
by the U. S. Bureau of Mines illus- 
trates the effect of varying air-gasoline 
ratios on the exhaust gas components, 
carbon monoxide and dioxide, and also 
the corresponding relative fuel efficiency. 


itemal combiis: 


eating all danger: 
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W^en gasoline is burned in the normal 
operation of an internal combu-stion en- 
gine, the products of the combustion 
appear in the exhaust as a mixture of 
gases. Approximately 80 per cent of 
ffiis mixture is nitrogen, an inert gas. 
The relative proportions of the re- 
maining constituents, principally carbim- 
moooxide and carbon-dioxide, tell a 
graphic story of bow efficiently the cn- 
mne is utilizing its fuel. When any 
fuel such as gasoline U burned, its 
carbon atoms arc oxidized is two steps, 
first into carbon monoxide and then into 
carbon diomde. Complete combustion, 

I e — eorrespoods to a complete 

1 of carbon monoxide from 

the exhaust gases. Complete combus- 
ts means no fuel wasts^ and hi^er 





been made with varying loads and 
speeds and for each condition Moto- 
vita readings have been noted, as the 
Bir-gasoline ratio has been varied over 
the range possible without apparent loss 
of power or speed. With the amount of 
fuel used known, corresponding to ea^ 
reading on the Moto-vita indicator for 
all conditions of load and speed, a scale 
has been established that shows directly 
the percentage of fuel wasted for all 
conditions of engine operations. 

Test installations of this instrument 
on airplanes, covering a period of nearly 
a year, have shown it to be a valuable 
aid to the economical, and safe operation 
of all typm of engines. Fuel savings 
°f>^ app^iable magnitude have bimn 

The actual construction of the an- 
Mjuer. is as simple as it is ingenious. 
The basic pnnciple of its operation is 
that of the familiar Wheatstone elec- 
trical bridge. Of the four legs of the 
bridge, two are of platinum and two are 
of nickel, arranged as shown in the ac- 
companying diagram, with the usual 
ill battery and milliammeter. Since 
four legs have the same resistance 
equal temperatures, the battery cur- 
n is evenly divided between the two 
‘^'idge and no flow is re- 
torneo across uie meter. Platinum heated 
over 300 d^. F. has one property, how- 
ever, which is not shared by nickel, 
namely that of being a catalyst for 
j_. ^ -'hen oxidizable 
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oxi'^tion. '"Therrfori 


gases are | 
of the syste 


I there 


r the four wir> 
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continuously the percentage of carbon 
monoxide, or other products of incom- 
plete combustion present in the exhaust 
gas, we will know just how efficiently 
the fuel is being consumed by the engine. 

The Meto-vita is responsi' 


1 the ex- 
hydrogoi, 


therefon 


haust (carbon mono 
methane, or gasoline vapor;. in- 
dicates continuously the percental of 
these gases (total emnbusCibles) present 
in the exhaust at any time. 

In order to establish the value of the 
indications in terms of per cent fud 
wasted, a great many test runs have 
been made with the eo^ne under test 
coupled directly to a dynamometer, and 
-'-h the fuel cr- -t. 


oxidation producing heat, raises the 
tmperature of the platinum wires and, 
of course, increases their electrical re- 
sistance, which unbalances the circuit 
«d causes a current to flow through 
toe meter as shown by the dotted arrows. 
Since the oxidation and toe resultant 
current are proportional to toe amonnc 
of oxidizable gas flowing over toe wires 
toe reading of toe meter can be cali- 
brated in percentage of sneh gaaes for 
any given rate of flow. When atmlied 
to toe nf •- ■ i - •. 


j'toe g 




.. . — .. wiui LM«; 4UC4 wiisumcu during the ni 

! fuel. The following fr^- carefully measured. Such tests hat 


_ — _ close ^iproximace 

the amount of carbon monoxide present. 

as IS the prinripal modnet of in- 
complete combnstioa. This can be 
further directly interpreted in terms of 
correctness of carburetor mixtnre. 


Flying Equipment 


THE JUNKERS 
“JUNIOR" 


Several military planes hav 


utilized such c« 

able success, while its application to 
inediuin sizit and large cabin planes typi- 
fied by the Towle and Ttuulen planes 
(described on pages 59 and 60), has 
been one of the truly remarkable fea- 


the allegedly production-minded Ameri- 
cans is a diffiralt question. Possibly the 
mysteries associated with monocoque 
stress analysis has deterred the small 
manufacturer, but surely one of our 
larger corporations could have afforded 
su^ a development by this time, even 
if through the full static Imid test route. 

The Germans, as usual, have not 
overloc4ced the opportunity. For a 
number of months the Junkers "Junior" 




European 


made excellent showings. There is 
nothing of an experimental flavor about 
it, it is an accomplished fact. 

“ne Junkers Junior is indeed a 
smaller reproduction of all the Junkers 
features — low monoplane wii^, corru- 
gated sheet dural construction, simple 
lines, rureed appearance. 

As in ail Junkers planes the struc- 
ture deserves detail study. In the wing 
structure of the Junior type two 
principal spars are built up of duralumin 
tubes and corrugated sheet webbing. 
These spars are given considerable 
structural assistance by the tube-like 
structure of the leading edge and a tube 
which is in line with the front of the 
aileron cutout. Light channels arc 
rivetted to the upper and lower skin 
between and parallel to the spars as tur- 
ner reinforcemenL 

Simple diagonal strips maintain the 
spars in an upright position, while the 
drag-loads, as is usual in Junkers planes, 
are taken entirely by the metal skin. 

A stub wing which carries the land- 
ing gear loads and makes the wing- 
folding feature possible, is similar in 
construction to me panels and is built 
int^r^ly with the fuselage. The two 
main spars are carried through cor- 
responding bulkheads. The front spar 
and bulkhead is illustrated. The 
ss of the 
ith spheri 
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iUl the cr>ntrol surfaces are of cor- 
rupted sheets. There are three rudders 
and three 6n>. The main center fin is a 
built-in part of the hull and supports 
the entire tail poup. All the movable 
sorfaces are mounted on self-aligning 
ball-bearings and are controlled through- 
out by S/J2 in. flexible cable with the 
exception ol the adjustable stabilizer 
which is worked through a torque tube. 

Extra precautions have been taken to 
combat corrosion. All surfaces of the 
wing both inside and out have been 
coated with zinc ^romate and aluminum 
pigment. All lap seams where water 

paint. Full veutilatic.. 

control surfaces is provided. In the hull 
each lapped seam has a tape, which has ' 
been treated in marine glue, placed be- 
tween the sheets. 

The landing gear retracts upward so 
as to clear tlie water, yet does not enter . 
the hull or wing. The vertical struts | 
telescope and are positively locked by a 1 
^in. heat-treated steel pin which is ' 
visible at all times to the pilot. Con- I 
trolled through steel cables the gear can 
be lifted or dropped in 20 seconds. i 

The plane is regularly equipped with i 
two Packard Diesel ^5 hp. engines • 
althoi^h either Wasp Juniors or Wright 
J-6 300s can be substituted. A 45 gal. ■ 
fuel tank and an oil reservoir are I 
mounted behind each engine in the , 
nacelle. Eclipse electric inertia starters I 
are used. 'Hie Diesel engine installa- i 
tiou has proven quite successful during : 
the months the plane has been under i 
test, the non-inflammability feature has | 
been generally appreciated and on cross 
country trips the fuel used was as i 
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TH ADEN 




g design has be en 




s of the ustjal corrugated sheet 
Irom the trailing edge to what 
ponds to the front spar: from this 
forward smooth sheet stock is 
Formed by ordinary dura 
ribs, this leading edge if 


built in 
. >ved to allow 
the interior of the wing, 
orresponding to those m 
•dinary two-spar construc- 
febs of uncorrugated dural 
in place by light angles, 
molybdonim '^4 bending stresses usually taken by 
is of Alclad *P“ flanges are carried by corragated 
and sections- *‘'**'' >- •> - >- 


engme- 




;r skin, w 


•s Junior and the Towle Amphi- 
When one bears in mind the 
I quite dissimilar methods used by 
Cher designers such as Northmp 
Alpha, by the Ford Motor Com- 
i-engined [>lanes, and by 


kers in his largei 
Ce possibilities of r 
le extremely appai 


sachines, the in- 
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their corrugations at right angles to 
those of the skin sheets, and parallel 
to the span of the wing. These sheets 
are graduated downward in thickness, 
corrugation depth, and corrugation 
pitch, from the root of the wing to the 
tip. There are sheets of this type 
occupying the entire space between the 
vertic^ webs under the upper skin and 
two separate strips above the lower 
surface occupying about half that 
amount of the ^ord. The wing is 
further strengthened by a third vertical 
web member between the second one 
and the trailing edge. In addition to 
the nose ribs, there are a number of 
fore and aft members between the two 
main vertical webs, of the corrugated 
sheet and light angle type, spaced quite 
similarly to the compression tubes used 

wing is built in three sections, the two 
outer panels beii^ attached to center 
section throi^h a large number of bolts 
which pass through eye-fittings fastened 
to the inner corrugations of the paneL 
These bolts are, of course, covered with 
a fairing plate, and permit a wing to 
be dismanteled in about twenty minutes. 
The weight of the wing structure is 
about li lb. per sq.ft. 




bulkheads or form „ 

T-sectioned extruded dur^. To the rear 
of the cabin they are simply dural tubes 
formed to the ruuired shape and spaced 
quite closely. The method of riveting 
these tubes to the skin is shown in the 

accompaoyingsketch.alargehole through 

which the header can pass, being drilM 
' e the position of each rivet. 

-unt is of steel tubing 
wall through special rubber insulators 
which serve to materially r^uce •ribra- 
tion. The cowling, which is of smooth 
sheet, is fastened entirely to the engine 
mount and can be easily removed. 

The cabin is fitted with dual side-by- 
side, wheel controls, and has a seat for 
three across the rear, giving the common 
sedan arrangement. A rather novel 
feature provides a socket for the crank 
of the Eclipse inertia starter mounted on 
the dash board, enabling the engine to 
be started from inside the cabin. 

'^e Frise type ailerons have a differ- 
ential travel, txpward 30 d egr ees, down- 
ward 10 degrees. The stabilizer is 
adjustable throt^ a torque tube, the 
CTank^^jng mounted directly on the 

The landing gear shock struts are of 
the Edgewater, combination oleo and 
rii^-spring. type. 

The manufacturer gives the following 
dimensions with the Wright J6 300 hp. 




THE D’ASCAMO 
HELICOPTER 


D etails are now available con- 
cerning the helicopter, recently 
tested at the military airport of Ciam- 
pino near Some. Designed by Corri^no 
D'Ascanio and financially backed by 
Baron Fierro Trojani. it incorporates 
many excellent design features. Even 
more important, it has achieved a 
series of succesful flight tests unpre- 
cedented in helicopter development. 

The lifting surfaces consist of two 
2-bladed rotors, very similar in form to 
those of an auK^yro, being of about the 
same plan form, section, and general 
magnitude, and having the same feature 
of being free to rotate in a vertical plane, 
relying on centrifugal fmee to mai ntain 
an approximately horizontal position. 
The two rotors turn in opposite direc- 
tions, the upper making abmt 75 r.pzn. 
and the lower about the same speed. 
Since they are connected through a 
differential devise, their torques are 
balanced out r^ardless of their separate 
speeds or ai^Iar settings. Each blade 
is fitted with a small, trailing stabilizer, 
controllable from the cockpit, and can 
itself be rotated about its longitudinal 
axis throi^h the same set of contrids. 
These rotors are driven by a 90 hp. 
Fiat air-cooled engine, though in case of 
engine failure they continue to rotate as 
an ant^yro. The fuselage is of nickel 

three wheels of the castor type. Land- 
ing loads are absorbed through ordinary 
rubber shock cord. 

The system for stability and control 
are especially ingenious. On separate 
outriggers are mounted three adjustable 
pitch propellers, two in the horizontal 
plarw and one in the vertical. Driven 
from the rotor shaft, these propellers 
are available for control even when the 
engine power is cut off and the large 
blades are operating as an autogyro. 
The controls are surprisingly simple. 
They consist of an ordinary control- 
stick and rudder bar. and one additional 


lever operating fore and aft. These are 
so connected that a forward or back- 
ward motion of the stick varies the pitch 
of the propeller furnishing longitudinal 
control so as to depress or raise the 
nose ; a motion to the left or right, the 
pitch of the propeller for lateral control ; 
and a movement of the rudder-bar that 
of the propeller mounted in a vertical 
plane and controling direction. The 
fore and aft lever controls the stabilizer 
setting and angle of incidence for all the 
blades together. Pulling it back results 
in an ascent, and pushing it forward. 


The machin 


has a 


mdy c 




ritial tests inside an airship hangar: 
A vertical climb from a 50 ft. circle 
1 a height of 20 ft. remmning motion- 
as over a fixed point for I min, and 


A climb from the same circle and a 
flight in a closed circuit not less than 
3,000 ft. in length and return to point 
of takeoff, 

An ascent to an altitude of 59 ft. 

A flight along a straight line of 1,836 
'• inated only by the boundary of 


the field. 


ition flight of 8 min. and 45 sec. 


APPROVED TYPE 
CERTIFICATES 

D uring the period OcL 4 to Nov. 

29 the Aeronautics Branch of the 
Department of Commerce issued nine 
following Group I approved type certi- 
fleates; 374 Fleet, 7 (Kinoer 125 hp.) ; 
375 Stkorslcy, S39B (Wasp Jr. 300 hp.) ; 
376 Fairchild, KR34D (Comet 165 
bp.) ; 377 Laird, LCRW300 (Wasp Jr. 
300 hp.) : 378 Lockheed, Sirius OL2 
(Wasp 420 hp.): 379 Swallow, HW 
(Wright 165 hp.) : 380 American Eagle, 
Eaglet 230 (Szekely 30 hp.) ; 381 

Northrop. Alpha 2 (Wasp 420 hp.): 
3S2 Brunner-Windde, Bird BW (War- 
ner 110 bp.). 
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Servicing Short Cuts 


FILTRATION OF 
ENGINE FUEL 

OOME of the most consistently 


• itself. Problems 



livery rates dropped to a third of their 
former vaJttes. Chamois has the further 
defect of ofiering the maximum static 
hazard unless the funnel is electrically 
contacted to the plane, and to the metal 
lining of the fnel hose. 

Felt filters were found to be even less 
satisfactory, under the best of condi- 
tions removing only 70 to 80 per cent 
of the impurities and having a discharge 
rale about comparable with that of a 
poor grade chamois. 

In general the cleanest bill of health 
was given a type of filter funnel using 
a combination of gravity and a 200 
mesh strainer .screen. It recovered 96 

delivered 26 gal. per min. under ordl- 
metal, reduced the static danger to a 


. relieve 
s fuel i 


of delivery. All tl 
the type of fill 
funn^ throtigl 
filled. The fu 
taken all possi 


content, problems of 

, and now of ever in- 
ce, problems of rate 


; the 


livered from the pump by passing it 
down from the top of the funnel through 
a ring of vertical baffle tubes. Once 
^ieved of pressure, the attion grav- 

the bottom of a lower compartment, and 
the fuel passes horizontally through a 




vard a 


e 100 p 
to the shee 


they are umble to a 
success is due entire:, 
plexity and extent of the handling 
which the fuel must undergo between 
the refinery and the plane. Nor are 
the difficulties with the field tanks and 
pumps. A h^f dozen well developed 
types are in use. many of these deliver 

as much as 40 gal. per min. which 
— ‘ — ‘ ‘sT operating purposes. 


AIRLINE 
MOTOR BOARD 


kN especially well planned moloi 
%board for visually keeping track o 
le hours accumulating on each of theii 
tgines is being used by the Northwes 


clos 


It has 




The 


of Nest 


Jersey recently completed 
tests on the comparative performance 
of several types of filtering. Chamois 
and felt filters, several types used by 
the military services, and a filter futuiel 
developed by Gilbert and Parker of 
Springfield, Mass., were used. Meas- 

into the gasi^ine and compared with 
the amount retained by the filter. Rates 
of handling were also carefully recorded. 

The results should be of general inter- 

A good quality chamois collected from 
90 to 100 per cent of the water but had ber of the 
a driivery rate M only 3 gal. per min. service, tf 
A poor grade of chamois passed 13 gal. 
per min. but held only 65 per cent of 
the water content When the skins be- 


efficiency between the operatic; 
tenance. and purchasing departments, 
in scheduling and providing for periodic 

The motor board, which is approxi- 
mately 12x5 ft., is ruled into vertical 
and horizontal columns. For each en- 
gine there are three vertical divisions 
provid^, while the horizontal divisions 
are entiUed “Ready," 25, 50, 75, op to 
300, followed by a double division 
marked “In Shop." For each engine a 
colored t% is provided, the color cor- 
responding to the type, for example: 
Hornet, purple; Wasp, green; and 
Wright, ^low. On the low<~ 




For each plane in 
service, mere is a while lag, half the 
length of the engine lag. 

The first of the engine columns is 
provided with a hook opposite each 
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has been newly overhauled or delivered 
from the factory, its tag is hung op- 
posite "Ready." As soon as it is 
mounted in a plane it is moved to the 
hook in the next division above, and the 
tag for the plane in which it is installed 
is hung over it. In the second and 
third vertical columns are transcribed 
the dates and engines from the pilots 
reports. In this case, when the flying 

and plane tags are moved up to the 
next division where they remain until 
25 more hours accumulate, and so on. 
As the tags cross a red line at the 225 
hour mark the various departments are 
automatically informed that within 50 
-5 that particular ----- *- 


for o 


rrhaul. 


A surest! 
be of use to some operator: 
to make an entry on the rev 
engine and plane tags eael 
overhaul period is reached w 
thus render easily availabh 
desired information of the 

accumulated to date by that 


ill be due 

rhich might 
1 would be 
•erse of the 


WASH. TUBS 

FOR ENGINE PARTS 


S OME wash-tubs were needed by tl 
Ludington Lines in the furnishing i 
• • which b 




auls. 




__ ^ hardws 

store, an e mpty gasoline drum_ was 

into two of the desired articles. One 
of them even has a removable screw 
plug which can be used to drain off the 




dirty I 


when it has t 
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Technical Abstracts 


were made at all poi 
cidenee ranging fro 
steps, and at evert 
—30“ ' 
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STRENGTH OF 
WELDED JOINTS 

StazNeTH or WeuiED Joints in 
TuBin.Aa MziiBKBs fob Aibcxait. 
By H. L. IVhintmoTt amt IV. C. 
Brueggrfmkn; tt.A.C^. Teehnicai Jfr- 


I r WAS the object of this investiga- 
tion to make available to the air- 
craft industry authoritative information 
on the strength, weight, and cost of a 
number of types of welded joints, 

The Bureau of Standards prepared a 
program from information supplied by 
manufact ur er s , calling for tests of 40 
different joints, all to be made from 
chrome-molybdenum seamless steel tub- 
ing and sheet, conforming to U. S. 
Army specifications for tlut material. 
The joints are of three types : butt, "T," 
and lattice, the latter two being test^ 
both with and without reinforcement. 
To insure that all the welding should be 
uniform and of good commercial quality 
the procedure recommended by the 
committee on welding procedure of the 

lowed. These specifications covered the 
following subjects: material and ap- 
paratus, base-metal inspection, weldii^ 
rod inspection, and qualification of 
welders. Welding wire conforming to 
American Welding Society specifica- 
tions for gas welding rods G-No. lA. 

For joints in chrome-molybdenum 
tubing ranging in size from 1 in. O. D. 
X 0.0& in. wall thickness to 2 in. O. D. 
X 0.065 in. wall thickness, the following 
conclusions apply: 

1. The point of minimum strength 
and hardness of the base metal is 
sharply defined and is locat^ about 


i i' 


veld c 


Here 


material may have strength ranging 
between 80,000 to 100,000 lb. per sq.in. 
in tension and 70.000 to 95.000 Ib. per 
sq.in. in compresion and a Vickers 
number as low as 165. 

2. For "T” joints loaded to high 
bending stresses near the joint it is 
probably more satisfactory to gain 
strength by increasing the size of the 
tube rather than by addit^ plates, 
straps, etc. Where the joint is loaded 
in such a manner that brading stresses 
are kept to a low value, the efficiency 
may best be increased by welding a 
“U" strap around the joint, the ends 
extending at least 1 in. below the joint. 
The efficiency of an unreinforced joint 
was found to range from 55 to 77 per 
cent Reinforcement means of "U" 
straps increase the efficiency to 87 per 
cent. Strap-rmnforced joints in which 
a tube is encircled by a circumferential 


weld are, however, subject to a reduc- 
tion in the tensile stren^ of this tube. 
An unreinforced "T" joint in in. x 
0.058 tubing requires about eight min- 
utes to fabricate and the weld metal 
weighs about 0.02 lb. The strap joint 
requires 28 min. to fabricate, and the 
weight of the weld metal and reinforce- 
ment is 0.16 Ib. These values are in- 
creased to 46 min. and 0.56 Ib. for a 
joint having equal strength reinforced 
by comer gussets. 

3. The best reinforcement for the 
lattice joint is one which reinforces it 
against collapse of the tubes. This re- 
inforcement may be either an inserted 
plate or a strap welded around the joint. 
Both methods increase the strength of 
the unreinforced joint about 20 per cent. 
When gusset plates are used for rein- 
/ g decided gain in strength ' 


eluded in the report because th^ applied 
only to the particular airf^ and the 
object of the investigation was to study 
the type of distribution of pressure and 
the variation with yaw as appli^ to idl 
airfoils in general. The results were all 
presented in the form of charts. 

Below the stall, the distribution varied 
little with yaw except at the wing tips. 
The resultant normal pressure was very 
high at the leading edge and fell rapidly 
to nearly zero at the trailing edge. At 
the wing tips there was a region of 
high negative pressure at 0* yaw, the 


e lea 


ng tip It 


e plate in all 


obtained by ^ 

lubes rather than welding several plates 

4. Cracking is an important problem 
when gusset plates are used for rein- 
forcement. The procedure to be used 
in welding each of joint should be 
develoned experimentally and the design 
discarded if it can not be welded con- 
sistently without cracking. 

5. The use of four representative 
oxyacetylene torches indicated that no 
difference in the joint strength could 
be ^tUibuted to the torch. 

enough strength in the^^Id to nuse 
the specimen to fail in the base metal 
for the majority of joints. 


PRESSURE AND 
ROLLING DATA 

Pbbssobb DisTBiarmoN Ovza a Y 
AlBPOlL, By D. H. WeHliamt: IVt 
Appendix on Rou.ing Momznts 


magnitude as the angle of yaw increased, 
while that at the other tip tended to 
vanish. Thus, below the stall, the roll- 

the n^ative pressure on ^e upper sur- 
face at the leading wing tip, and the 
value of this moment was sn^l. 

Above the stall, the type of distribu- 
tion was very different. At 0* yaw the 
central part of the wing stalled first, the 
stalled area spreading as the incidence 

stalled at about 24“. Wheu the airfoil 
was yawed the leading half of the wing 
tencM to become unstalled while the 
entire area of the trailing half remained 
stalled (at 24°. a small area of high 
negative pressure still existed at the 
forward edge of the trailing wing tip at 
16*. but had disappeared at 20*.) With 
the wing stalled and yasved a large roll- 
ing moment was obtained. This was 
due in part to the large unstalled area in 
the leadir^ half of the wing, and in part 
to the piling up of pressure at the lead- 
ing wing tip. At about 30* inadence 
and 30' yaw, the suction at the leading 
tip reached a value of over — 2.SpVi 

As a check of the rollii^ moments as 
obtained from the pressure measure- 
ments by integrati 


P REVIOUS 

sure distribution over an airfoil have 
been made with the airfoil at 0* yaw. 
This investigation, made at the National 
Physical Laboratory, was undertaken to 
determine how ' 
when the airfoil 
siderable angle. 

The airfoil was of R.A.F. IS section, 
aspect ratio 6, chord 4 inches, with 
square wing tips. Measu rement s of 


along the span, ux in the right sem 
span and one in the left. At each sec 
tion the pressures were determined a 
eight points on the upper surface an< 


WATER PRESSURE 
ON HULLS 

WaTBB PBBSSOlUt DlSTBlBUnON ON A 

Flying Boat Hull, By F. L. Thomp- 
ton; Nat.Cxt. Techmeal Report No. 
346. 

T his report is the third devoted to 
investigMons of water pressures on 
seaplane floats and bulb. 

Tests were conducted using a twin- 
engined Curtiss H-16 flying boat weigh- 
Ii« 10,500 lb. loaded, and with a land- 
ing speed of about 50 m.p.h. The hull 
was a wooden structure of rather con- 
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ventiwtai lines with a 21' V bottom, 
sponsona, and two steps. Water pres- 
sure* at 15 stations in the hull bottom 
were measured simultaneouslj during 
landing and take-offs under various 
conditions of rough and smooth water. 
Acceleratitius along the three reference 
axes of the seaplane were also measured. 

The greatest pressures were found to 
be about 15 lb. per sq.in., occurring near 
the keel at the main step during landings. 
Rough water takeoffs gave pressures up 
to 11 Ib, |ier sq.in, at the keel slightly 
forward of the middle of the forebsdy, 
and large total loads over this area were 
recordel The greatest pressures were 
borne by an area which was roughly a 
triangle with its base at the step and its 
apex on the keel at the load water line 
forward. The maximum pressures on 
this triangle decreased in magnitude 
toward the bow and chines. An almost 


uniform maximum of 8 lb. per sq.in. 
was measured over the whole bottom 
between the steps during landings. 


The I 


celer 


sured 

. Oilg; 


, vertical, 4.7g ; horit 
and lateral, 0.5g. 

of the investigation erf single and twin- 
floats shows a magnitude of maximum 
pressure approximately twice as great 
on the H-16 as on the UO-1 (single 
float), and 50 per cent greater than ffie 
maximum on the TS-1 (twin float). 
This difference was due, partly to the 
greater angle of inclination of the fore- 
body of the boat hull, but more directly 
to the fact that the comparatively low 
lift to drag ratio of the H-IG boat 
gave it a greater rate of vertical descent 
than the seaplanes, maximum pressures 
being proportional to the square of the 
vertical velocity. 


Side Slips 


AN AVERAGE DAY 

AT THE WHOOSIS AIRPLANE COMPANY 


Work at ike airplane plant, as imagined 

ky the board of dtredors of the Whoosis 

iftr/ifaM Company. 

Chief Engineer — Tm not going to be in 
tomorrow or the next day. I’ve got 
tickets for the game so might as well 
take the week-end off. 

Sales Manager — Don't tell your sad tale 
to me. I won’t be in eitiier. I’m go- 
ing on a four-day duck shoot aloi^ 
the coaM. Why bother teUing any- 
body, nobod/11 notice you’re not here. 

Factory Manager — I've ordered some 
upholstered stools for the draftsmen, 
they’re complaining the old ones were 
not very comfortable. 

Chief Draftsman — Better order them 
lower loo. Joe Smith darned near 
got a fractured skull falling oflT one 
of the higli ones when he was asle^ 
yesterday. 

Chief Designer — There seems to be 
some hollering from the Old Man 
lately that we ought to get out a new 
design. Do you think it would be 
easier to change the motor mount on 
the mail plane or should I get Joe 
to wdd up a new rudder shape for 
the trainer? 

Chief Engineer — You changed the rud- 
der tbe last time, so you'd better not 
try that again. A new motor mount 
is a lot of trouble, thc^h. so why uot 
work up a new tail skid for the 
aoqiliibioa? 

Chief Designer — O.K. I’ll tell die shop 


to weld oi 
of detaile 

Purchasing Agent — The bid on the rugs 
for the offices was $600 each and the 
interior decorating will be $800 per 
office. That sounds about right, 
doesn’t it? Who remembers what the 
price was when we had it done four 


•e pay 

Shop Foreman — (Interrupting) Par- 
don me. Gents, but I’ve got a ship 
nearly done in the shop and I ought 
to have a motor for it. or should I 
make a glider out of it? 

^kief Engineer — What sort of a ship 

Shop Foreman — Dunno, The mechanic 
who told me about it said it was a 
biplane or something. 

Chief Engineer — Well, look over behind 
that barrel of priming paint in the 
stock room. Thought I saw a motor 
there last wedc. but it might have 
a drill press or something like that 

Shop Foreman — O. K. If there’s noth- 
ing tbm well sell it less motor and 
*•• *• ' mer put his own engine 

a up here, U ” 


the 


in. Whil r ... 

there any Yale money 
game and what are the odds ? 

Chief Engineer — Well. wdL Just ffii 
man I was looking for. Let’s send ou 
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for all of the rooming papers and 
then all go in my office aitd get some 
bets lined up. I’ve got to make my 
expenses to the game in some way. 
My travding account has beCT 
pushed a little hard lately, and the 
head office is complaining about it 
a tat 


Minutes of the directors’ meeting as 
imagined by the employees of the 
Whoosis Airplane Company 


Chairman of the Board — Now before 
we go on with other business, gentle- 
men, is there any more Harvard 
money loose around here? I’m bet- 
ting on two touchdowns. 

First Director — No, you’ve covered 
everybody who doesn't get time to 
read the sporting pages. Let's get 
going. I’ve got a conwence with my 
golf instructor at three o'clock. 

Second Director — I read in the papers 
this rooming we had developed a new 
type of landing gear. What’s a land- 
ing gear anyway? Is it used on an 
airplane or something? 

Third Direetor-^l don’t know what it 
is, do you. Bill ? 

Another Director — No, but if you really 
must know, ask my secretary on the 
way out. She went out to a fl)nnf 
field once, and her kid brother is 
learning to fly somewhere. 

Second Director — What do you think 
about firing some of our ei^neers 

of them the other day and he claimed 
we are making the air line carry 
such heavy loads in the ships they 
aren’t safe any more. If they can't 
co-operate with the air line by design- 
ing ships that will carry the loads I 
ffiink we should fire some of them as . 


Third Director — Good idea. Maybe 
we could trade the whole outfit to 
Chicago for two good pitchers and a 
second baseman. If we end up an- 
other season at the bottom of the 
league we might as well sell the ball 
park for a miniature golf course. 

Chairman — Sam. you’re gettii^ mixed a 
bit This is a meeting of the Amalga- 
mated Fmit Grow e r s Association. 

First Director — Say. isn’t this the 
meeting of the Whoosis Airplane 
Company? 

Chairman — Yeah, that’s right I was 
confused mysdf. 

Second Director — Well, what about 
firing those engineers or shall we just 
reduce their series? 

Another Direelor^WiaX enginecTB? 

Second £>«w<or — Oh, ? 


We’i 


:o stay in 


lie this way, 
e long enoi ' 


for the reporters to think it has been 
a good meeting. Let’s contimie to 
pass all dividends, issue a report that 
prosperity is just around the comer 
and that our confidence in the future 
of aviation is being justified. We 
might as well have a few hands of 
Red Deg ; let’s cot for deal. 
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489 Landings in 14| Hours 

on Timken Beating Equipped Airwheels 


What is said to be a record number of airplane landings to be 
made in a single day— 489— ~was accomplished by Pilot Bill 
Hudson of The Goodyear Tire & Rubber Company while mak- 
ing intensive tests of new brake equipment designed by Goodyear 
for use with their Airwheel units. 

Flights averaged 1 minute and 20 seconds in duration, and the plane 
was brought to a stop with full brake on each landing. 

Incidentally, this also proved to be an equally thorough test of Timken 
Tapered Roller Bearings, with which the Airwheels were equipped. 

It corroborated, in a convincing manner, the value of Timken Bearings in help- 
ing to reduce take-off time and in maintaining wheel stability in the face of the 
tbe heaviest impact and thrust loads and severest braking stresses. 

Timken Bearing Equipped landing and tail wheels are used on planes of all 
types and sizes, including the largest transport ships. The Timken Roller Bearing 
Company, Canton, Ohio. 

TIMKENSBRARINGS 
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Aviation engine manufacturers agree that use 
of hipest quality aviation oils means ultimate 
economy in longer engine life and increase of 
time between overhauls. 

GULFPRIDE OILS are admitted to be 
America’s Finest Aviation Oils. Many well 
known flyers insist on GULFPRIDE OILS for 
their motors. They notice the diflerence in in- 
creased performance, in lower overhaul cost 
and in increased safety. 

GULFPRIDE OIL is especially refined for air- 
craft motors. It is manufactured in 5 viscosi- 
ties as follows: — 

GULFPRIDE OIL 75 1 for cold weather 
GULFPRIDE OIL 100 J operation 
GULFPRIDE OIL 120 1 for warm weather 
GULFPRIDE OIL ISO / operation 

GULFPRIDE OIL 200 


f for special high 
\ viscosity work 


GULFPRIDE OIL is marketed by one of the 
leaders in the oil industry — GULF — for air- 
craft owners who care most about their motors’ 
performance. 


Your motor is 
worth protecting! 


GULF REFINING CO 
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A Story weVe waited 


An authoritative Text Book on the Appli- 


f We had the basic facts for this 
book 14 years ago. It was as 
true then, as it is today, that 
when a metal part is built to 
a specified strength it can be made lighter 
with Alcoa Aluminum. And when a 
partisto be built toaspeci/ied weight it can 
be made stronger with Alcoa Aluminum. 

Now, after 14 years, we offer you this 
book, “Aluminum in Aircraft.” Be- 
cause it represents literally our 14 years' 
work and experience with U. S. Bureau of 
Standards, U. S. Army Air Corps, U. S. 
Navy Bureau of Aeronautics, Naval 
Aircraft Factory, airplane manufacturers, 
operators, pilots and mechanics. We feel 
it is both practical and technically sound. 


8 Interesting Chapters 

Klr> 1 establishes the £>ct that 
\.naprer INO. I the choice <rf metal for 
any speofic part depends upon the relative char- 
acleristica avaibble in the meed for the particular 
part in qi^tion. It points out that the present 
tendency is to use high strength aluminum alloys 
for propeller, power plant, fu«lage, wings, cod- 
trol aumces, boat hulls, pontoons, floats, and 
fuel equipment and interior fittings. 


^ acteristica of aluminum 
and aluminum alloys. It divides the alloys into 
two main divisions, the casting alloys and the 
SOTOiqht alloys. It gives in detail the mechanical, 
{mysical and chemical properties of aluminum. 


ChopterNo.3 

book tells about such subjects as Sid working, 
heat treatment, annealing and welding. 

Chapter No. 4 

aircraft parts and aircraft engines, both water- 
cooled and air-cooled, giving reliable, practical 
and technical data on bow to use tim aluminum 
alloys. It also discusses pistons, connecting rods 
and propellers. It devotes considerable space to 
construction and assembly of wings, fiiKlages, 
hulls and pontoons. 


It is crammed with facts from cover 
to cover. Send now for a copy. Use the 
coupon herewith. 


Chapter No. 5 

tice, aimed to inform the manufacturing 
superintendents bow best to work aluminum. It 
b^ins with heat treating, explaining the equip- 
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fourteen years to print 

cation of Alcoa Aluminum to Aircraft 


ment necessary for this work and the technique 
of operation. Anneabng is next considered. Then 
follows forming, with several pages devoted to 
the equipment and practical shop practice for 


eated. Completing this chapter ia practical 
information on assembling methods — riveting, 
bolting, and welding. 

Chapter No. 6 ” 

its prevention. The subject is treated under ibe 
following sub-heads: 

The relative corrodibili^ of various alumi- 
num alloy5;effecCof variatiois in heat treat- 
ment; the effect of dissimilar metals; and the 
effect of section thickness. Classifi^tion d 
service with respect to seventy of corroding 
influerKes. 

Considerable space is devoted to describing 
effective metbiM for avoiding corrosion un- 
der the most severe type of services. 


Chapter No. 7 

It tells the operator cf an airplane line hot 


s. It gives detailed repair methods. 

Chapter No. 8 SiSSS." 


loys of Alcoa Aluminum for use in aircraft may 
be purchased. This information is of special im- 
portance to the designing engineer and the 
purchasing agent. 

The book contains 44 tables and 6opbotor 
graphs, illustrating the text and making 
it easy, for the first time, to appreciate 
the practicality of using Strong Alloys 
cf Alcoa Aluminum in the fafeication, 
maintenance and operation of aircraft. 
In a word, the book shows how to use 
Alcoa Aluminum to the end that you 
may take excess dead-weight out of the 
plane, and put its equivalent weight into 
pay-load. ALUMINUM COMPANY of 
AMERICA:34B3 Obver Bldg.. PITTSBURGH, PA. 


" is detailed the 
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BENDIX 

AIRPLANE WHEELS AND BRAKES 
have been adopted as STANDARD by 


Alexander Industries, Inc. 
Belldnca Aircraft Corporation 
Boeing Aircraft Company 
Buhl Aircrah Company 
Cessna Aircraft Company 
Consolidated Aircraft 
Corporation 

Curtiss Aeroplane & Motor 
Company 

Curtiss-Robertson Airplane 
Manufacturing Company 
Cuitiss-Wright Airplane 
Company 

Douglas Aircraft Company, 
Incorporated 

Fairchild Airplane Mfg. Co. 


Foltker Aircraft Company 
Keystone Aircraft Corporation 
E. M. Laird Airplane Company 
Lockheed Aircraft Company 
Ryan Aircraft Coloration 
The Glenn L. Martin Cornpany 
Northrup Aircraft Company 
Pitcairn Aircraft, Incorporated 
Spartan Aircraft Corporation 
Stearman Aircraft 
Corporation 

Verville Aircraft Company 
Chance Vought Corporation 
LI. S. Air Corps (for all ships) 
U. S. Navy (Bureau of 
Aeronautics) etc. 



Light in weight, sturdily built, ftandix Wheels and 
Crokes meen vastly increased efficiency in ground 

full porHeolart on raguesT. 

BENDIX BRAKE COMPANY 
SOUTH tEND. INOIAKA 


BENDIX 0 BRAKES 

FOR SAFETY 

puur MOTicrse sr rATSNTs aho AmiCATioMS m u.s. anc asioab 

"Air Mail Saves Time " 



YOUR AIRPLANE MOTOR . . . . 

a marvel of engineering achievement 


ILL you get out of your airplane 
motor all the speed and power of whirdt 
this marvelous mechanism is capable? 

The greatest single factor in the life 
of an airplane motor is proper lubrica- 
tion. Oils that serve "well eoough” for 
ordinary use soon destroy the ^ciency 
of an airplane motor — and that means 
a general overhaul-expense! 

Backed by fifty years’ lubrication ex- 
perience, Pennzoil has been made the 
ideal lubricant for airplane motors. It 


has all the characteristics required by 
the specifications of aircraft engineers. 
It is the (^oice of America’s great pas- 
senger lines, where reliability and econ- 
omy go hand in hand. Good operators 
everywhere say it is "the best motor oil 
in the world — and the most econom- 
ical." It lasts twice as long as ordinary 
oils — .giving you approximately fifteen 
extra hours of flying with every filling. 

THE PENNZOIL COMPANY 

Eaaautlaa OJteaa and Agdoafy: Oil City, 
Divimian (^ffiaaas New York, Cblenaoi Lot AngaleA 


PEM 


eoil. 


BICHEST QUALITY PE 


SYLVAN 


OIL 
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^^^rilliant lights 
that pick the SPOT 



Steady^ reliable lighting assured by Exide Aircraft Batteries 



Exie>e 

AIRCRAFT 

BATTERIES 


T wo sbafts of brilliant light 
knife the darkness. Ground 
crews rush forward to meet the 
incomiog transport as she settles 
safely to earth. And once more 
Exide Aircraft Batteries prove a 
dependable power source for 
landing lights. 

Not only do these batteries 


assure utmost landing light ef- 
ficiency, but also supply steady, 
reliable current for radio power 
. . . instrument and navigation 
lights . . . starring and ignition. 
And airmen throughout the world 
know that millions of miles of 
grueUing air service sund wit- 
ness to the dependable, trouble- 


free performance of Exide Air- 
craft Batteries. That’s why they 
choose Exides as e«|uipmeot for 
any type of plane in any type of 

Exide Aircraft Batteries are 
backed by the 43 years' experi- 
ence of the world's largest bat- 
tery specialists. Light in weight 
and strong in construction, 
they are designed so that the 
electnlytt milt not iJtilL And 
every Exide is economical 
. . . absolutely dependable. 

Write NOW, for fuU in- 
formation. We will send you 
interesting data on the many 
types of Exide Aircraft Bat- 
teries and their varied appli- 
cations. No obligation. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 

THE WOBXiyS LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
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SWlTlalK 


SAFETY CHUTES 



Reduced 


New you can gel a famous SWITLIK 
SAFETY QiUTE at a steady reduced 
price. Silk fabric prices are now the 
lowest In years and while they slay low, 
we are sl*ias you the benefit of this fie* 
mendeuf savins to boost Aviaden end 
safer Hyinf. With the finest silk canopy 
our new price si*e* you a savins of 
S75, and with the pre<^ Ponsec Silk 
canopy, a aavlns of $60. 


«300 


WHITK snjfi 

and 


*240 


To 

So— erdar your SWTTLIK CHUre now. 
Get ei>e of these proved superior para- 
chutes with the patented one-piece com- 
bhtatien pack cover and pilot chute, el 
a lower price than you would pay for an 
ordinary chuta. Write or wire at once. 
Every SWITLK SAFETY CHUTE drop 
teste d end eppr o v e d with A. T. C. Re- 
sponsible dulais are invHed to write 
for splendid proposMien. 


SWITUK 

PARACHrTK & EaUIPMENT 
COMPANY 

TnENTON NEW aERSEV 

USED BY DEPARTMENT OF COMMERCE OFFICIALS, AIRMAIL PILOTS AMD FAMOUS FLYERS 
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GILMORE SURFACED 
AIRPORTS ARE THE 
CHOICE OF PILOTS 


Omoha Mur^pal Airport. 

Safely is the pilot's first consideration. 
Take-off and landing runways surfaced 
with Gilmore Special Asphaltic Airport 
Oils and by Gilmore methods have es- 
tablished such records for safety in all 
weather that pilots always prefer them. 


Airport owners like them because the first cost is low . . . 
and maintenance is practically nil. Send your problems to 
Aviation Division, Gilmore Oil Company, Ltd., 2433 East 
28th Street, Los Angeles, Calif. 


^ GILMORE 

^p.e.cuU </kphaJiic AIRPORT OILS 
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10 % Lighter 




PACKARD^DIESEL 


RAISING THE 
^ OF AIRCRAFT 

TlfTRODUCED less chan one year ago, the 
X Packard-Diesel has already fulfilled its ini- 
tial promise to Aviation —“to give new im- 
petus to Sight. ’’ Steadily and surely it has 
contributed numerous and far-reaching Im- 
provanatts— raised the standards of aircraft 
performaiKC to even gr ea ter heights. 
Especially significant is the contribution 
made by the Packard-Diesel to the advance- 
ment of flight at hi^ altitudes. Tests have 
shown that the Packard-Diesel actually gains 
revolutions as a sh^ is climbed to ratified 
air levels. In one demonstration the engitic 
throttle was set at cruisiiig speed a4ule near 
the ground — and at 10,000 feet it had 
gained 100 R. P. M. i 

This means that the relatively corkstant effi- 
ciency ot the Packard-Diesel enables a plane 
to have a much higher absolute ceiling— and 
permits ^lerationa at high altitudes widiout 


ASK THE MAN 


STANDARDS 

PERFORMANCE 

the penalty of a radical decrease in speed. 
The Packard - EJiesel engine automatically 
adjusts itself to altitude with a resultant 
efficiency of operation which cannot be 
duplicated in any other engine which re- 
quires manual adjustment for this ever- 
changing cwkdition of flight. 

For Aviation today the Packard-Diesel 
has removed the highly dangerous and ever- 
present fire harard from flying— through the 
use of fire-safe fuel. Ita remarkable fuel 
economy has increased the cruising radius 
of aircraft and reduced cost of operatkm; and 
it has eliminated the souros of radio inter- 
ference through the very nature its design. 
These improv e ments in aircraft power have 
been hailed as the most important in a 
generation. Today the Packard - Diesel is 
furnishing clean, reliable, super-power for 
an ever-increasing number of aircraft. 


WHO OWNS ONE 
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S TIMES AS MANY AIR LINERS»5 TIMES AS MANY 
TRANSPORT PILOTS^IO TIMES AS MANY MECHANICS 


Look ahead six months — no more. Aviadon calls for a ne w deal 
in 1931— the whole picture of flying will be changed. If you're 

going to bo in on it, you've got to say "Go!" today. 

St. Louis to Now York In A Hours, Non-Stopi 

That's the 1931 program, to be achieved by new-day ships, 
triompha of design, perfectly etreamUned for spcMl . . . 200 mflea 
an hour craising will be attained . . . leas gaa and oil to be 

carried less wastehil resistance., .less power required ... lower 

ratee becense of lower operating costs . . . and full scata instead 

of emptiea that’i eomtnercuilfiying at you'll tee it in 19311 


PARKS COLLEGE 

WORLD'S LARGEST COMMERCIAL FLYING SCHOOL 


EAST ST. LOUIS, ILL. 
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THE STBARMART AIRCRAVT COMPANY 



IBT THE AIR WITH SKF* 
PERFORMAIVCE IS CERTAIN 


T aking chances? Not the 
pilot who **knows his bear- 
ings”. He usually depends on 
SSCSiF’s . . . the bearings that 
have establi^ed a standard for 
dependability in practically 
every epoch-making flight of 
the past decade. Stearman 
anticipates that demand for ut- 
most reliance in the air by using 
three BSS!F Bearings on the 
Aileron Torque Tube and stabi- 
liser adjustment of this plane. 


Aviation has firmly estab- 
lished itself as the 20th Century 
way of fast transportation. But 
in the evolution it has been 
forcibly demonstrated that 
where bearings are used^ “Per- 
formance is the only thing that 
counts”. The qualities which 
have made supreme with 

52 manufacturers lor this field 
are the result of building bear- 
ings to do a definite job . . . not 
to fit a price. 


BKr INDUSTRIES. INC., 40 East 34th Street, New York, N. Y. 

SKF* 


AVIATION 23 

Jaawory, 1931 



UNIVERSAL RECEIVER aeM 



Stmnba’sK^aiisoii 

HAKISt «r roics TSAHSHtSSIOM AND VOiCB StCSPTIOR AmSATUS POB MOBB TOAS TBIBTT-riV* TBASS 









CHOP. FENCED 

SAFETY 


THE GLENN L. MARTIN CO. 


WRIGHT AERONAUTICAL CO 


Public safey at airports Is a 
mafor problem today. Air- 
port operators who are 
awake to d)ls problem are 
taking immediate steps to pro- 
vide adequate protection. 
For handling crowds, pro- 
tecting the ships and control- 
ling the Reid, Anchor Fences 
are the greatest aid. Anchor 
Fences are protecting some 
of the most important air ter- 
minals in the country today. 
The demand for this Anchor 
Fence protection made pos- 
sible the establishment of the 
Anchor Airport Sales Divi- 
sion. This special Airport 
service is available to all 
Airport operators through- 
out the country 


Anchor Fences 
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cAlore BELLANCA 
OWNERS 

fp’Ao Ae/ieve in. 

AIRPLANE VALUE 



P ROOF of Bellanca value is plentiilil. Traruathtmic 
Flights; U. S. to Berlin, U. S. to Rome, r*.anada to 
London. Xational Efficiency Contests: ii first places out of 
II starts since ipaj. Endurance and Long Distance Records; 
established after lifting the heaviest loads ever flown by 
single-engined planes of equivalent horsepower. Reliability 
Contests; consistently leaders of their cUss in the National 
Air Tour. Above all, single-engined Bellanca monoplanes 
have demonstrated their value in business operations 
throughout the Nt^tb American continent. They have 
proved that airplane efficiency is closely related to operating 
economy and safety. Big business invest^tes such facts 
before buying — and big business buys Bellanca. 

The Bellanca Pacemaker and the Skyrocket both carry liz peraont or almost 
i,aoo pounds c( paykad, at 145 to 153 m.pJi., with joo or 400 H.P. 
engme. The new Bellanca Airbus carries twelve p e rsons baggage, 
mail or express, a payload o^ 3,500 to 1,000 pounds, with a j^jp. 

cooled or water-cooled engioe of 600 H.P., at 147 m.ph. All types can 
be equipped as landplanes or seaplanes. 

BELLANCA AIRCRAFT CORPORATION 

NEW CASTLE, DELAWARE 

ntw Tvrfc omcsi CarrdOT SsIUllis 


II BELLANCA 
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Y>V00l> 

' STARTERS 



On the beautiful Lotosland, Col. Edward A. Deeds’ new 
yacht, is found the most modern apjplication of transportation 
efficiency — a Sikorsky "S-39” Amphibion with Pratt & 
Whitney engine, Heywood equipped. 

Many hours are saved Col. Deeds in commuting to and from 
New York and even though cruising on the yacht hundreds 
of miles from the city he is within easy reach of his Wall 
Street offices. 

Every modem refinement has been built into the Lotosland, 
and in the "flying tender” Col. Deeds has the convenience 
of the Sikorsky "S-39” Amphibion with its safety, comfort 
and speed — the confidence which the unfailing action of the 
Pratt & Whitney "Wasp” engine inspires, and the inestimable 
satisfaction derived from the Heywood Starter in quick, easy 
starts at any time, under any condition — and without fail. 

SKY SPECIALTIES CORPORATION 
3651 Hart Avenne - . Detroit, 
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/KE^ O K-- 


STEEL 

HA.NGA.R.S 

It appears '’spanking^ new, bat before erecting 
it at the Union Airport, Lincoln, Ncbradta, the 
Woods Brothers Corporation used thi« hangar 
on a temporarj location for several months. It 
was erected, taken down and re-erected with 
foil salvage. 


THIS ONE HAS 
BEEN ERECTED— 
TAKEN DOWN 
AND RE-ERECTED 


Completeness, economy in acquiring, economy in maintenance, fire oafeneas, speed in ere» 
tion, trim appearance and stmclnral qnslitiea which iwsh e foe whtel. 

enlarging, taking down and r e -erecting — these arecharacteristies of Bntler Ready-made Steel 
Hangars. Their sum total is the common sense s<^atioa of the airplane sheltering fwoblem. 
Bntler Ready-made Steel Hangars range from the individual T-shape type shown here to the 
immense, ronnd rooL airport type with clear ^mns np to 100 feet. They serve many air 
indnstry pnrpoaes aneh os transport line stations, flying school hangars, and training qnart- 
era, airmaft factory bnlldings, repair shops, material worehonsea, humh rooms, refueling 
stations, shelter for ground equipment, et cetera. Butler designs also inelnde combinations 
of steel and stneeo, and steel with brick veneer. Butler Ready-made Buildings have act the 
standard for eeonomical airport structures. 
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When Your Control Pulleys 
Have Precision Ball Bearings 


NSTANT and dependable control, and a new 
o your will, come to your ship when your 
oontrol pulleys are 6ttcd with PRECISION Ball Bearings. 
You have a feeling of added ease and safety. 

Both metal and moulded control pulleys, in all sizes 
and types, can now be had equipped with NORMA- 

Hoffmann Precision Bearings. They hold the 
pulleys rigidly in line— prevent fouling the supports — 
make controls instsintly re^onsive by reducing hictioo 
— are dirt'and'inoisture'proof— sire pa^lted with lubri- 
cant sufficient for the life of the ship. 

For safety and ease of control, see that your equip- 
ment includes Control Pulleys fitted with PRECISION 
Ball Bearings. 

Let oMT ngmtm aid gnu with 
a hisMr tprrirtliwf experience. 


BBaRnras 


NQRMit»HOFFM<INN BEHRINgS STOMFURP, CCNM., U.SA 
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CHANCE VOUOHT STAMINA INTO AIRPLANES 


Metal parts on Chance Vougbt airplanes 
hold their finish. No landings in rough salt 
water— BO dives through soaking clouds of 
rain— Qo penetrating break throngh to 
start corrosion. Perched high on the exposed 
decks of Navy ships at sea, Vought planes are 
well protected against the lash of wind-blown 
spray. 

Before the three protective coals of red 
oxide and enamel go on, the metal parts are 
cleaned and surfaced in the sandblasting 
room. Oonds of fine, sharp grains with a 


hundred pounds of air behind them remove 
every vestige of dirt and grease, producing a 
surface to which the finish hangs on through 
the toughest kind of service. 

In the modem, sunlit Vought plaut at 
East Hartford, you'll find the latest equip- 
ment and processes. And you will discover 
many ingenious methods and mechanisms 
which are as characteristically Vought as 
the ships themselves. Chance Vought Corpo- 
ration, East Hartford, Connectient. Division 
df United Aircraft & Transport Corporation. 



CHANCE VOUGHT 
CORPORATION 
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Its extra power alone can 

FLY THE AVERAGE SHIP! 




N the Wright test rooms on an 
official test, a new "Cyclone 
► 575.” one of a series for the 
ArmyandNavy.went on trial. 
For 45 hours it hummed and 
ted575 h.p., turning at 1700 r.p.m. 
IS opened up . . . Faultlessly it spun 
at 1970 r.p.m. — delivering 650 h.p. — enough 
in surp/u. po-wer to fly the average ship. 

That's what you get when you fly an engine 
by Wright! Pilots know it by experience. Own- 
ers know it by operation checks. Passengers 
know it by smooth, dependable travel. 

After 5,000 miles of cross-country work, a 
well-known pilot put one of the first "Cyclone 
575's” to a test. Actually his Wright giant 
shows more power than the day it went upon 
its first block test. 

To make a motor that can fly is simple. 
To make a motor which will fly better and 
better with use is a matter of men, materials 
and machines. 

Wright engines — "Whirlwinds,” "Cy- 
clones,” and Wright-Gipsics — hold most of 
the world records for distance, endurance, and 
reliability in millions of miles of flying. 

To build such victors Wright employs the 
best there is in man-power, machinery, and 
quality material. Scientific control of these fac- 
tors gives Wright its world-dominance alofcl 



WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON. NEW JERSEY 
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During 1930 More than 


Air Transport Miles ! 


AIR transport service is the greatest builder of public con- 
fidence in aviation! Day and night these fast air liners 
fly—in blistering desert heat, through sleet, snow and sub-zero 
weather over the highest mountain peaks — carrying pas- 
sengers, express and mail safely and swiftly over 31,141 miles 
of airways. 

It is significant that Richfield-fueled air transport planes have 
flown more than 7,000,000 miles during 1930 — nearly 20,000 
miles daily in this grueling service where results are measured 
by one thing only— operadng efficiency! 

Richfield fuels the planes of Transcontinental & Western Air 
Express, Inc.; Pan-American Airways; New York, Philadelphia 
and Washington Airways; Mid-Continent Air Express and West 
CoastAirTransport. Richfield has served Western Air Express 
since its inception— the line whose record of more chan 
7,000,000 miles without a fatality to any passenger is un- 
equaled in aviation history. 

safe— and use Richfield in your own platse. You cast get it 
at important airports both east and west of the Mississippi river. 

RICHFIELD OIL COMPANY — LOS ANGELES - NEW YORK CITY 


1LICHFIE1,D 
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HIGH CYCLE PRODUCTION TOOLS 
CUT COSTS/ 

If You U*e 10 or More Portable Electric Tools 
It Will Pay You to Investigate This Line 

M aximum power and maintained *peed 
with minimum lize and weii^t — that 
explaina why Black a Decker- Van Etoro High 
Cycle Toola cut production costs. These com- 
pact tools maintain their power and speed 
under load. Easier and more convenient to 
handle, they greatly increase the output of 
the operator. ‘‘Keying up” your production 
lines with High Cycle means equipping each 
man to do more work and better work in less 

Maintenance is reduced to a minimum by 
cage type motor, with welded 
or, operatiitg on 180 cycle cur- 
. This entirely eliminates the 
use of commutator and brushes — 

^e most frequent source of trouble 



‘w readily an installation of High Cycle Tools may ba made in your plant and why thay 

>« for thamsalvas by producing mere work and better work per man. Mail the coupon 
for our catalog describing the complete Black & Decker-Van Dom High Cycle line. 
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Air for 
Airplanes 

Before you purchase that air com- 
pressor for operating spray gun — 
for cleaning engines and planes — 
for tire inflation — for general shop 
work — be sure to consider care- 
fully every feature of Quincy 
Compressors. 

Here is a compressor line of 14 
sizes, air cooled and water cooled, 
ftom which to select the exactly 
right compressor for your needs. 

Quincy 

Compressors 

are designed and built to deliver 
air at the lowest possible cost for 
power and maintenance. 

They are ru^ed and long lived; 
and so quiet in operation that one 
b hardly aware of their presence. 
Quincy Compressors are not 
“cheap”; they’re “good.” 

Send the coupon for full details. 


208 Uamc St., Quiocy. HI. 


City 



lEkUINCY 

SERVICE AND SALES 

AtUata, Ga. Houatoa. Taa. 

Chicai^IU.' MawsfakiTam. 

Wnumipiiessors 

Oavriairi,'oiiio Na»OdMa.'Lt. 
Daaanpw la. St. Loaia. Mo. 

Pat twit, Mieh. Syraama, N. Y. 

WaaUaStowD.a 


Ab* Im ttktr Imfarim 
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E.N E R A L 


ELECTRIC 
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NOW GOODYEAR 



which divorce the oirplane 
tire, wheel and broke 
completely from outomo* 
bile limitations 
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gives flying a BRAKE 


Here is a brake that gives 
Airplanes the same vast im- 
provement in deceleration 
which Four-wheel brokes 
gave to outomobiles. 

But this newest Goodyear 
contribution to saFe landing is not borrowed 
From the automobile — it is new in design, 
diFFerent in principle, designed exclusively 
For airplane use. 

Power combined with smoothness and 
certain release ore the three great essen- 
tials of airplane braking. A brake that 
locks on the road can do little harm to o 
car — a broke that locks once in landing an 
airplane can put the ship on its nose. 

It’s easy to say power and smoothness — 
it's mighty hard to get them in combination. 

But you get them both in this newest 
Goodyear brake. 

You get power to hold the plane at a 
standstill with full throttle — power so sure 
that you can let the plane roll at full throt- 
tle and stop it again. 

You get smoothness so even, so certain that 
you can either slide the wheels or bring up 


the tail, depending on the 
surface on which the land- 
ing Is made, and still retain 
complete control. Of on 
airplane brake no more con 
be asked. 

You get power plus smoothness in this 
Goodyear brake because it is o special 
internal expanding type — inside the Air- 
wheel hub where it causes no wind resist- 
ance — equipped with Timken thrust roller 
bearings — operoted with sure-action toggles 
that release the instant the braking pressure 
is released. 

You know what this brake meons to 
pilots — better control in taxiing — full 
motor speed before starting a take-off — 
new safely in lending on small fields and 
in tight places. 

Like every Goodyear development, this 
new brake has been carefully engineered 
— patiently developed — thoroughly test- 
ed before announcement. 

For full engineering data, write or wire 
Aeronautics Department, Goodyear, Akron, 
Ohio, or Los Angeles, Californio. 


THE BIGGEST 
NEWS SINCE 
AIRWHEELS 


When you buy a new ship specify Goodyear Airwheels 

IN RUBBER FOR THE AIRPLANE 



EVERYTHING 
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Wbea a longer wearing cylinder ma- 
terial waa Bought for the Gyftiy — the 
latest Wright vertical 4'Cylinder In- 
line engine designed for amaller craft 
— Niidtel Cast Iron was the nnani- 
mons choice of Wright engineers. 

Nickel Cast Iron, called ’’the long- 
est wearing cylinder material known 
totlay.” has unquestionably contrib- 
uted to the successful performance 
of the Wright Gypsy. Long hours of 
flying at high speeds demand a 
material strong and dense through- 
out all se ction a... with high nniform 
hardness assuring cxis^tional wear- 
resistance in cylinder bores. These 
properties Nickel Cast Iron provides- 
not only in Wright cng^es, bnl in 
the cyUnderaofapproaiauilely fifteen 
other leading airplane engiiies ns well. 


WRIGBT 

KZVOWS NICKEL 
CAST IRON 
CYLINDERS 
MEAN BETTER 
ENGINE 

PERFORMANCE 
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M 


ACHINES 

do this 



iljR 


WyWtNUS the guidance of skilled operacorSi 
XVM. the most accurate machines could never 
produce accurate engine parts. 

Hands may make them work, but the experi- 
enced, intelligendy applied brains of experts 
must guide As/A bands and machine. 

That is why more and more aircraiit engine 
s who are honestly scriving for 


a their produt 


the shops of Govro-Nelson, where diey find: 
Not only the most efficient, accurate, produc- 
tion machines, the most precise testing equip- 
ment; but • corps of workmen, skilled 
through years of service to the aviation io- 
dnstry, and with a fine regard for the prized 
repueacioa for accuracy io the machining td 
aircraft engine parts that only craftsmen 
/ could build. 


THE 




Govro-nelson 

COA\EANY 

X931 ANTOINETTE DETROIT 


CRAFTSMEN 


TO THE AVIATION INDUSTRY 
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mw/nfcN airendll route* mast tnorcb oat sheod of flying base devriopment and de> 
*• pend largely upon miimproved landing fields, Aerol OIeo4*neamatic Struts are 
almost invariably ewed upon to reduce landing and take-off basards. 

Typical of this service to flying is the etcperienee of the Wien Alaska Airways, Inc., 
operating Hamilton Metalpianes along the Siberian Coast. Nr. Nori Wien writes: 
^Many of the landing places on oar ronles are very rongh, doe to lack of men, 
money and bniMittg facilities. We are forced to fond in some of the tooghest 
iooking places imaginable, and I want to say that yonr Aerol Stmts have been a 
b^ factor in safety and protection of the ships from a maintenance standpoint.*' 
Aerol Stmts are eqnaUy effective on wheel or ski.«qaipped ships. Their alr-and-oil 
principle of sboric sibsorption affords a margin of safety and maintenance economy 
not obtainable with any other type of stmt. 

Aerol Stmts are manafaetnred by The Oeveland Pneamatie To(d Company, Qevdand, 
Ohio. The engineering department of this company is at the disposal M any inler- 
cBled aireraft designer. 
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Self- tapping Screws HOLD BETTER 


m 


Comparative laboratory teats conducted by 
nnbiased authorities prove that Hardened 
Self-tapping Sheet Meial Screws make better 
fastenings thsn roschioe screws or bolts and 
^metical demonatrations of this fact 
and in hondreds of asacmblics subjected to 
stresses of tension, shear and vibration. 


”Bat Why does this Screw hold better?*’, an engineer 
will often sak. It is a natural qaestion. A Screw 
that forma a thread in sheet iron, steel, aluminum 
and Bakelile as it is turned into an untapped hole, is 
revointiouary in principle. Such simplicity has not 
been associated with the making of secure fastenings. 
The microscope shows why aSelf-tapping Screw holds 
better under vibration, the chief cause of fastening 
failure. Remembering that the seenrily of a fastening 
under vibration depends npou how li^tly the Screw 
threads are engaged in the metal, look at the unre- 
touched micropbotograpba here. It is easy to see why 
the Self-lapping Screw holds better. 

Its threads are so firmly embedded in the metal that 
screw and metal are practically one. But between the 


machine screw turesds and the tapped threads 
(commercial tolerance) there is considerable space . . . 
space which permits the screw to loosen under vibration, 
tinder stresses of tension and shear, a stronger fasten- 
ing is obtained with the Self-tapping Screw becauae it 
possesses greater tensile strength than ordinary screws, 
being made of a special steel, scientifically treated. 

More Facts in these two Free booklets! 


0 I^KER-^ON 

She^ K^taLScrc^ 




hjker-Kaloo Corp.. Depl. H, 192-200 Varick Sc, New Toric. 

Seed.Be free books on Security and Ecooomy. (Free eamplee 
for trial will also be sent if yon tell ua what yon want to fianeai.) 






Pouring a heat of Acid Steel 

for Roebling Wire Aircraft Products 


T he molten metal has been 

capped into a hu^e ladle. And now 
it is being poured into the molds. Soon, 
in the form of ingots, it will be on its 
way through a seemingly endless number 
of processes. Finally, it will be shipped 
out as Roebling Aircraft Wire, Strand 
and Cord. 

Roebling Quality starts with the making 
of the steel and is under Roebling con- 


trol every step of the way. It is the result 
of highly developed, modern production 
methods plus close attention to detail. 
Thousands upon thousands of feet of 
Roebling Wire Aircraft Products are daily 
demonstrating the safety and economy 
assured by Roebling Quality. 

JOHN A. ROEBLING’S SONS COMPANY 
Trenton, N. J. Brmcbts in Principal Cities 


ROEBLINO WIRE AIRCRAFT PRODUCTS 
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SOCONY 


Aviation Gasoline 


The Army choice of the Leg/on Convenf/on 


I N BOSTON, during the two days’ aerial 
pageant for the American Legion, the 
Army Flying Service bought 7,695 gal- 
lons of Socony Aviation Gasoline. 

Complete reliability, combined with 
snwoth, steady power, has made this 
splendid flying fuel pilots’ choice through- 
out New York and New England, as well 
as official fuel in nearly every airport. 


Pilots will tell you, also, that the new 
Socony dewaxed, paraffine base Motor 
Oil is equally to be relied upon and gives 
the same flying satisfaction. 

Try Socony Aviation Gasoline and the 
new Socony Motor Oil in your plane. 
You'll find both for sale in practically 
every airport in New York and the New 
England states. 


AviaHon Gasoline 
Motor Oil 


STANDARD OIL COMPANY OF NEW YORK 




\t>i'''r .( -‘po^ ,, , v.tv a"® „r.RFO^^ .if«i 

>*'‘''^ie Vn »tlD *■ 

IrO ^ «.o--'- 
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UT INTO THE NIGHT... 

AMERICA'S TRANSPORT PLANES WILL 


this yeor with tens of thousonds of passengers and 
millions of pounds of mail and express .... 


SPERRY - AGA airport and airway lighting equip- 
ment-preferred by air transport operators and 
operators of America's great airports — will guide 
the mojority of these planes to safe landings .... 


AMERICAN GAS ACCUMULATOR COMPANY 

MrportUghringCivision — Exelutive Distributor tor AGA B.B.T.,ond SPERRY Arport ond Airway Ughting Equipment 

ELIZABETH, NEW JERSEY 

West Coast RepresentotTvs; Sparry Gyreseope Company, Ine. — Los Angelas — Son Frandsco — Seattle 
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Do you know that ... 


each month our subscriptioii depart* 
meat receives more than 150 requests 
for “Back” issues of AVIATION? 


♦ ♦ ♦ 


If we printed extra copies of our 
monthly issues, we would be glad to 
comply with these requests, but un* 
fortunately we have no way of knowing 
in advance just how many of our news- 
stand readers will “miss” an issue. 


♦ ♦ ♦ 

• 

But We Do Know — that each of 
these requests indicates a reader has 
“missed” just the issue he could make 
valued use of. 

Insure your receiving 
Aviation regularly by filling in the 
coupon below, today .... 

AVIATION 

lOth Avenne at 36th Street 
New Yoik aiy 

♦ 

J| 0. Sm sad Medeo, $3; 

yj Ccattal sad SoatbAassrif s,f6; 

Here ia my check for 33.00. Send me Aviation for one 
fall year. 

Name 

^ City and State 

JJ Natnre of Activity 
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R C H I L D 

AIRPLANES 


New Low Prices! 



FairehiU KK-31 


Fairchild KR-21 

i.p. CDgiBC. Tno-pUcc ^SponiMr init 

equipped ee cbore $ 452 Si 06 

*39W^ JSZ7 

FaircbUd KR>21B 


* 4525 . 2 ^ rir/ 


Fairchild KR-34D 

Comee 1(5 lup. 7 cyt. engirt. Three- 

* 5675 ^ 

riyoway rucfery 


FairchUd KH-34C 



Former price I6S7SJ» 

Ncm 


* 6200 .“ 

«y«e.y /■or/or. 



We have for sale several factory demonstrators in both open 
cockpit and closed cabin models, which have been maintained 
in thoronghly first class conditioa and which are offered now 
at most attractive prices ranging from 92S00.00 npward. 

Wire or write for fuU informa^n. 


FAIRCHILD AIRPLANE MANUFACTURING CORP. 

Fanningdale, Lemg Island, N. T. 


F THE AVIATION CORPORATION 


DIVISION O 




AVIATION 



NATIONAL 
AIRCRAFT SHOW 
of 1931 

Detroit City Airport 
and Hangar 

APRIL 11 — 19 

Auspices of 

Aeronautical Chamber of Commerce 
of America, Incorporated 
and 

Aircraft Bureau 
Detroit Board of Commerce 

The WSl National Aireraft Show at E>«roic 
protniics to be the greatest event of its kind 

in the history of aviation. With the entire 
City Airport given over to the di^bys— ex- 
hibits housed in the municipal hangar con- 
taining; 2OO,O0C square feet of floor space, and 
demoiKrations given from the flying field— 
the 1931 National Show offers manufacturers 
a most unusual opportunity to place their 
ships ai)d accessories brfor e a vast and air- 
minded public. 

At the 1930 All-American Show at Detroit 
47 manufacturers exhibited 81 ship®, while 
1 24 manufacturers of accessories participated. 
This year with the National Show — the only 
important show to be held anywhere— it is 
apparent that the exhibits will be greater 
still, both in the number of manufacturers 
represented and the number and variety of 
aircraft shown. Reservations are now being 
made and over 701 of the avaibble space 
has already b ee n assigned. 


For full particulars apply to' 

RAY COOPER, Martag 
Aircraft Bureau, 
Detroit Board of Commerce, 
Detroit, Mich. 



Some One 
Wants 
To Buy 

the equipment or machinery that 
you are not using. This may be 
occupying valuable space, col- 
lecting dust, rust and hard 
knocks in your shops and yards. 

Sell it 

before depreciation 
scraps it. 

The Searchlight Section 

is helping others — 

Let it help you also 


AVIATION 
January. 1931 


49 






RUNWAYS . . . PARKING 
AREAS. .HANGAR APRONS 
CONNECTING ROADS 

TAXI STRIPS AT 

MODERATE COST... 
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YOUR 

CREDENTIALS 

to the aviation 
industry . . . 

A BOEING 
DIPLOMAI 

Until you hav« proved yourtoK, you will bo judged 
largely by Hie kind of training your achool offen. 

Boeing training command* the reapect ol employer*. 
They know the record of the Boeing Syitem in flying 
12,000,000 milet over the San Franeitco-Chieago and 
SoetHe-Lo* Angelo* mail, exprea* and pataanger rouiet. 
They knew the intemational reputation of the Boeing 
Air^ane Company, which ha* been building commer- 
cial. Army and Navy plana* for liitean year*. Thi* 
achool hat the tame high ftandarda. 

That'* why a Boeing diploma it the bait indortement 



o 


The Answer To The 
Small Engine Question 

Very shortly. The Kimball Aircraft 
Corporation will announce a new 
engine for light planes — the result 
of elaborate research and experimen- 

The Kimball Aircraft Corp. 

NAUGATUCK. CONN. 


you can have when you knock at the industry'* door. 
Learn to fly thi* winter. Hour* in the air ar# what c*int 
in flying instruction. OaUand'i mild winter climate makes 
it ei .easy to fly In January a* in Juna. Averaga wi^ar 
temperature is 60° F. There !* no tnew. 

The following course* begin January 5 and April 5, 
1931: Matter Pilot. Matter Mechanic, Trantport Pilot, 
Limited Commerdel Pilot and Private Pilot. 


Aircrcijt 
lastruiuents 


The coupon below will bring you full details. Mail it 
today] 

BOEING 

SCHOOL OF AERONAUTICS 


BOEIN& SCHOOL OF AERONAUTICS 

Room J'C, Airport, OaUond. Caiifomi* 


□ frivoto Pilot □ Booing Maxtor Pilot 

□ Umitod C o mm orcial Pilot □ Booing Martof Moohonic 
Q Tiainpnrt Pilot 



Cltv - - Stnt. 
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Boeing Flying Boats 
. . . now only $15^0001 


The six place Watp*powarad Boaing Flying Boaf is the one flying 
boat on the market which perfectly combines the seaworthy qual- 
ities of water creft with airplane performance. It is the fastest 
single^ngined flying boat built. 

Coupled with the new low price is improved performance. Speed 
increased 1 5 m. p. h.; climb increased 250 f. p. m.; takeoff reduced 
8 seconds. When taxiing, turns are made with equal ease in either 
direction. Taxis safely at 50 m. p. h. Sturdy hull construction. Ra* 
markably airworthy and economical to operate. Roomy, glass* 
enclosed cabin. Write or wire for detailed data. 




BOEING 

AIRPLANE COMPANY 

SEATTLE. WASH. 


PERFORMANCE 

PAY LOAD: 5 pa u angnta— 913 pounrfa. 

HIGH SPKD: 133 m. p. h. Cnilwi IDS tn.p. h. Cnilt- 
Ing rangn, 400 mil**. TnkMil, 7S0 fnnt. 

SPECIAL FEATURES: Noinapreornd nnd Inulnfnd 
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UNIVERSAL 

PRODUCT 

C on*ider this most versotile product when 
confronted by difficuit engineering prob- 
lems. Tfie diversified uses it readily lends 
itself to ore really omazing. 

The largest manufacturers of felt in the 
world, the American Felt Company, main- 
tains a stoff of experts anxious to co-^- 
erate with you in the solving of difficult 
situations- 

Felt may be cut to exacting standards or 
supplied in bulk. It is most durable. 

Send the coupon today— it will effect 
prompt oction. 

American Belt Co. 

new TOM SOSTOM SAN FRANCISCO MtlOIT 


CHKAOO FNXADarHIA ST. lOUIS 



MHGTH 



SERVICE 
STEEL CO. 
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reasons Why 


Pilots are turning to 

THIS NEW OIL 


Reason Number One: Conoco 
Aero Cermoil is the only lubri- 
cant /or /lying motors possessing 
the power to materially reduce 
wear during the “toarnung-up” 

This is due to the oil's ezcln- 
rive characteristic. Penetrative 
Lubricity .... the direct result 
of applying the Germ Process 
to a de-waxed paraffin base oil. 
Once used, this oil penetrates 
the working surfaces of the mo- 
tor and clings there indefinite- 
ly during idle periods. And so 
it instantly lubricates every 
working part at the first turn of 
the “prop”. 


So while ordinary oils, which 
drain away during idle periods, 
permit 40% to 60% of motor 
life to be wasted away in 

“warming-np” this oil 

greatly reduces unproductive 
wear, and makes flying motors 
last longer in the air. 

Reason Number Two: Conoco 
Aero Germoil is a de-waxed 
paraffin base lubricant, which 
provides quick starting in cold 
weather, and a more stable and 
dependable lubricant at high 
operating temperatures. 

If you have ever tag- 
ged at the prop 


CONTINENTAL 


KANSAS cmr, MlSSCXm 

OtEAT FAUS, MONTANA 
(CONOCO OX CO.) CHtCAOO. II 



when the motor was logged 
down with a congealed oil ... . 
then yon know how much easier 
starting is with a de-waxed oil. 

If yon okay biUs for motor 
oil, you know that a de-waxed 
oil lasts longer. For dewaxing 
eliminates those elements which 
thin ont at high temperatnres. 

If yon fly, yon will feel safer 
with this oil which provides an 
extra margin of safely. The oily 
film which Conoco Aero Germ- 
oil provides in and on working 
surfaces means better protec- 
tion in motor emergencies such 
as a leaky oU reservoir, or an 
overheated motor. 

Fill up with this unusual 
motor oil next time. You will 
recognise the container 
by the Conoco Red 
Triangle. 


OIL CO. 

MNVER. CmORAOO 
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RELIANCE 

TACi4 OAV ETE fCS 



ACCURACY 


IS THE BACKBONE OF 
RELIANCE TESTING 

OutMatMling io the field, RELIANCE Tachom- 
eters are found on the test stands of the 
foremost engine manufacturers throughout 
the industry. The most exacting — the most 
severe engine tests have proved RELIANCE 
TACHOMETERS to be the most durable 
insctumenis for the purpose. 

Each RELIANCE Instrucnenc is so carefully 
engineered that when ass e mbled the complete 
instrument is a custom job ready to give un- 
failing service for years to emne. 

“YOU CAN P.ELY ON RELIANCE.” 

Catalog of SlaadarJ Tathomelm and Fillings will 
be lenl gladly on reqneil. 

BARBOUR STOCKWELL COMPANY 
CAMBRIDGE, MASSACHUSETTS 
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FAMOUS FLIGHTS WITH THOMPSON VALVES 


’Round the World 

IN THE RECORD-BREAKING 

"CITY OF NEW YORK” 



a wUeb Tbempsaa Vabes 


recaUing hiaoric airplaim 


For the first time in history, the world was circled 
in the incredibly short period of 23 days and 15 
hours when John H. Mears and Captain C. B. D. 
Collyer made their famous trip in 1928. 

LeavingNew York City with their plane “City 
of New York" aboard steamship, they sailed to 
Cherbourg, flew eastward overland by plane, 
crossed the Pacific by boat and returned from 
Seattle to New York by air. On July 22d, they 
completed the speediest trip ’round the glohe 
ever made. 

Only the perfect flying performance of the 
“City of New York" made possible this new 
world's record. The 18 Thompson Valves in the 
Pratt-Whitney “Wasp” motor of this famous 
plane contributed much toward unfailing engine 
operation. 

It is such unvarying reliability in nearly every 
outstanding American flight since 1925 that has 
influenced the adoption of Thompson Valves for 
today's finest American airplane engines. 
THOMPSON PRODUCTS. INCORPORATED 

General Offieee: Ctevdsnd, O^o, U. S. A. 

Faetoria: CLEVEXAND and DETROIT 
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EDERAL AIRCRAFT WORKS 

69 SoHtli 13th StrMf 
Minn««|Mlii, Minnacota 


(Quicker 

and more 

Economical 

Aircraft Assembly with 
Hartshorn Tie Rods 



STEWART HARTSHORN CO. 

250 Fifth Avenue New York, N. Y. 
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AN ORIGINAL 
DEVELOPMENT IN 
STAINLESS STEEL 

AIRPLANE 

RIBS 

■ . . Ribs that are weathe r proof, lii^t, 
permanently strong, uniform and eco- 
nomicil. Write for information. 

EDWARD G. BUDD 
MANUFACTURING CO. 

PHILADELPHIA 



Where there is n# landin g 
there most be ae failare 

For SPRINGS of any kind, of 
any material, for any purpose 
in motor, controls or landing 
gear, use 


WM. D. GIBSON CO. 

IMS Ojtiw Avcaae* 

Send for our Catalogue 


Just published! 

a manual of 

propeller 

design 


■ad operating coaditic 



Aircraft Propeller 
Design 

hy FRED E. WEICK 

liyyft?*' 

X94 pagtt, 6x9, ISO tOuftratiMS, $4DO 
M wVa bocb‘^N<^'‘Dcpe'men‘f a^‘priyaM°iM^.am 


The . 


cectly in 
op^ee 


view of prepgCT 


lie, it clearly brau^c out. 

Some of the impott^at topics covered 

at, airfoil and blade-element theory 

tpe, tip epeed and body and propeller iaterfeeeace 

'pitcb end tandem propcilere 

w, simple method for seleetiog propelUrs 
•t feMire ie » e lw. li » «<■»■. pivB wltk vwU.. ehwta, 
• wUek pti.in m c be a cen r em y aaJ «meUr nlutid 
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THE SCREWS 
that hold the woHd 



JF you will look around you, 
whether you are in a house, a boat, 
an airplane, a church or an office 
building, you will find that there are 
hundreds of screws doing hundreds 
of jobs — they are holding t<^etber 
a “world” of construction. 

Famous for length of service, strong 
bodies end easy driving, are Amer- 
ican Screws. For 93 years they 
have been the standard of quality 
for the world of industry. 


You can do any job better 
with American Screws. 


/VlMCCICAIV SCECW OD 


Put It IhqctImrVi/itIf Screws 



the altitude 
record of 
perfection! 

The aeronautical world has al- 
most uoanimouslyagreed that 
the dependability and perfec- 
tion of Zapon is unpar^elcd. 

Clear Nitrate Aeroplane 
Dopes — Semi-Pignicnted 
Aeroplane Dopes— Gloss- 
Pigmented Aeroplai 
Dopes 

are all made by Z»pon, under 
the supervision of expert 
technicians who thoroughly 
understand the importance of 
safety in the air. Exacting 
laboratory tests leave nothing 
to chance and constant re- 
search work insures a perfec- 
tion that is unobtainable 
elsewhere. 

Thinners, 

Lacquer Enamds and 
Lacquer Primers arc 
also available. 

T ▼ 

T 


THE ZAPON COMPANY 

STAMFORD, CONN. 

Sabtidiory of Atlas Powder Company 
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DEPENDABILITY 

1 

you want... 


... to keep your Production Lines on the 
move, Bames>made Springs have been 
building a reputation for dependable 
service for years. Won’t you tell us your 
spring requirements . . . one or a million? 

Guarding the 

The Wallace Barnes Co. 

BRISTOL, CO.VN., V. S. A. 


Industry 

with copper-steel 

Better materials! Betterconstruction! These are the 
watch-words of the aviation industry. And this idea 
should begin at the property line — with Cyclone 
Fence. Made of copper-steel> designed for strength 
and durability, it brings you the finest in mate- 
rials and construction your fence dollar can buy. 
Cyclone Fence is the standard protection for air- 
plane factories and airports throughout America. 

(yclone_pence 


CYCLONE FENCE COMPANY 

CM*nU Q < r»i: Wu)k*f«B. Ill, 

<• a S Mm, CMa 


■ 

UNTTEP STATES OTEElT CORPORATION 


SrANDAnO FENCE COMPlI 


Sitha SprwBce 

Clear selected grain and 
inspected to U. S. Aircraft 
specifications. Spars, beams 
and rib stock — all sizes — all 
lengths. Immediate ship- 
ments, express or freight 
same day. 

PLYWOOD 

Cedar BireA. 

i/sr l/tf 


GLIDER — VERTTHIN— CO-VECO 

1/40 iou. s pip. Vi. as Iba. per lOO 84 . Fl 

Biidi Aak Valaat Poplar 

Blrkncr Ban Cedar Maple 

tTrile For Calalof and Prut Ust 

Yoho & Hooker Lumber Co. 

LABCEST ASSOBTHENT OF AIBCBAFT VOOD6 
IN TBE VOBLD 

240 Wing Bldg., Yoimg ^to wn, Oliia 
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HOLLEY 

CAR BURETORS 

EASY STARTING and POSITIVE “PICK-UP” 

We manufacture a complete line of carburetors for air- 
plane engines from 60 h.p. to 600 h.p. Several of our 
models are shown below. 

Descriptive literature, yours for the asking, gives full details 
of design, construction, control and adjustment. Write today. 


HOLLEY CARBURETOR COMPANY, DETROIT, MICHIGAN 

Carburetor Specialitle Since 1903 

Duplex 2p Duplex 2*” 2*' ■ U' 2T 



COLONIAL GRAIN AVIATION LEATHER 



It is everything upholstery 
should be! 

Colonial Grain Airplane Leather is 
far more durable than cloth and 
looks attractive much longer. It 
can be washed with soap and water 
at any time, and thus kept clean. 

It is fireproof and light in weight. 

Furnished in a wide range of colors 
and effects. 

Operators of transport lines should 
write at once for samples. 

EAGLE-OTTAWA LEATHER CO. 

GRAND HAVBN, MICH. 

SeUa Ofttti NEW YOU CHICAGO ST. LOUIS SAN FRANCISCO 
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Aircraft Service Directory 

STATE UNIVERSAL SAW 

inr i 

VKT^MPO^ ENG. CO. 


TRIU^H 

'Siw^SSiA^ir^o*^* 
wnra. OB (PBcui. ta*0 

SW J»«. Par iOwtroM PiisWic* 
Church Airplane K Mfg. Co. 

cOs 

The Aircraft Service 
Directory brings 
you into contact 
with the entire Aero- 
nautical Industry. 

cOs 

WiMI 

St. iHiS 

B9 


Voo natfnmi Ainrelt Ca. 

«liiME-SPIIUCE-a.iKis 

Professional Services 


National 

Aircraft Pngitia^tn, Inc. 

Consalcents in AenmntUici 
Atftfefc Deriao Dmioi 

Stn> Analnu Paaa>r PImmw 

MaaeavMcoi of oil ranter* bar** con 
toaeufaeniret* end Dtpertmeor of 

WASHINCTaN. B. C. 

E. W. ROBERTS, M.E. 

CMrfim W Oa SusOm CMtMMp 

OBSlOtS W OXISULTAT10MB 

no. Id* IMOTCUalBBUL OhM. 

Charles Tinner, Jr., C.B. 

AutM^t CMtaMtaae 

DESIGN— STRESS ANALYSIS 

LonM BMM 

0 * 0 *. at Oaaniraa Aee*aial OaacaaaaM 

Good Advice 

Should Be Solicited 
When Needed 
Every Airplane Plant 
presents a set of highly 
individual problems that 
must be answered by ex- 
pert assistance, t^ing 
into consideration all of 
the technical peculiarities 
of the plant under 
scrutiny. 

You can find the specific 
answer to your aviation 
problem through the 
Directory of Professional 
Service shown on this 
page. 

RMYourite 

PATENTS— TRADE MARKS 

»-»»oaor». »»■«■— ww» M mornttm. 
«M Oofir BUr- Wirtiiaaian, D. 0, 

iSSwneBe^^ feD i*m 

a- tmmX 

■MoaJ SarvM Diiailiai"' d 
Profetrional Directorv Diviaon 
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WHERE TO FLY 



For advertising rates in the “Where 
To Fly” Section of Aviation write to 


SEARCHLIGHT DEPT, : 


NEPCO Sciiool of Flying 
Offers You — 

FU^( trainuig in leven ditfereoc 
cypc* ot aicplane*, induding tiin. 
on Ford Tri-Motor Planet ai 
Unrest Com. 

Writ* Imr Cmvi tj ScMab M 

NEPCO^'ni-Qt^^^ni^^eeviee, lac. 


Searchlight Section 
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If is significant that 

SCINTILLA 

AIRCRAFT MAGNETOS 

have been chosen as standard 
ignition equipment by the lead- 
ing American manufacturers of 
aircraft engines. 


SCINTILLA MAGNETO CO., iNC. 
SIDNEY, NEW YORK 

Coflhottofw to fkm U. S. Army end Nayy 



D E PE N DAE I LITY 
S I M PLICITY 
ACC E S S I B I LITY 
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Essential For Blind Flying 

AND THE CLIMB INDICATOR 
IMPROVES ALL YOUR FLYING 

Wherever you fly you always need die 
Climb Indicator. It is invaluable in 
mainnuning d esire d altitude and cor* 
sect kn^tuclinal position. It also shows 
the rate at which your sh^ is climbtng 
or descending. With its aid you ran 
climb at the fastest cate — or stretch a 
glide — without stalling. 

So important to safe flying is the 
climb indicator diat the Aeronautics 
Branch of the United States Department 
of Commerce s p e cifi es this mstrument 




as "suitable equipment’’ on all transport 
planes — for day as well as night flying. 

"Without this instrument blind flying 
is absolutely unsafe,’’ a maw prominent 
in American military aviation writes in 
regard to the Climb Indicator. Of course 
be has a Pioneer Climb Indicator on his 
plane — as have all who know that de- 
qiite long training and experience one’s 
flying instincts can still be wrong at 

Your plane should be equipped widi a 
Pioneer Climb Indicator. Ask us for 
comnlete information. 


PIONEER INSTRUMENT COMPANY 


7S4 IIXINOTON AVINUI • • • BROOKLYN NEW YORK 
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BUILT TO DEFY VIBRATION 

Martin Engine Mounts 
Have 'Never Failed 


V IBRATION is the great enemy of the air- 
craft mount. Generated by the engine 
itself, vibration works ceaselessly to shatter the 
supporting structure. That is why the Martin 
Company leaves nothing undone to insure engine 
mounts of the utmost depenJabilitj. 

Only flawless steel exactly suited to the pur- 
pose is used. All welding is done by experts, 
then carefully inspected to guar- 
antee perfectly fused joints. Box 
gussets developed bj TAssrsin engineers 
have greatly increased the strength 

structure. Engine mounsing bolts 
are held by spacers welded to the 
inside of the engine mount ring in 



an unique manner which insures the greatest 
bearing area and maximum welding surface. 

The inside of tubular or hollow steel parts 
is coated by Ailing with hot anti-rust com- 
pounds or oil, then drained and the drain holes 
sealed. In all passible cases, steel tubes are her- 
metically sealed to prevent oxidation. Exterior 
steel surfaces are coated with iron oxide primer 
and then painted. Moreover, in as- 
sembling the nacelle, great care is 
taken to avoid the corrosive ef- 
fects of placing dissimilar metals 
in physical or electrical contact. 

No wonder Martin engine mounts 
defy vibration through long years 
cf trouble-free service. 


The GLENN L. MARTIN Company 


Builders of Dependable Aircraft since 1909 ' ' ' Baltimore, Maryland, V. S. A. 


»T>i" ^ — -- V. 

■-•MX&Hh POHLIC LIBRARY ’*v 

.■TAqCWMMSir^ i 




TZworlds records 



Above: Lee Shoenhiir with his Wasp powered Lockheed — holder of six world’s records. Upper right: 
Copt. Boris Sergiet sky with his record-breaking Hornet powered Sikorsky. Lower right: the Ford, 
powered with tkreeW asp engines, in which Leroy Manning established his record for speed with load. 


NOW HELD BY PRATT & WHITNEY 


TWO more world^s records liave recently been 
established by planes equipped with Pratt & 
Whitney engines. Both are for speed over a 
specified distance, and one of these was made with 
a load of 2000 kilograms . . . just 409 pounds 
over two tons. 

Flying a Ford, powered with three Wasp en- 
gines, Leroy Manning carried his 2000 kg. load 
over a 100 km. course at an average speed of 
164.42 miles per hour — beating the best previous 
time by a margin of twenty-two miles per hour. 

Lee Shoenhair of the B. F. Goodrich Rubber 
Company made the 1000 km. speed record in a 
Wasp powered Lockheed V ega. His average speed, 
made October 27, 1930, was 164.26 miles per 
hour. This is the same plane in which Shoenhair 
established five world’s speed records with loads. 


Pratt & Whitney engines now hold seventeen 
world’s records — the largest number held by any 
airplane engine manufacturer. This is the situa- 
tion as of December 11, 1930. These marks have 
been set for altitude, speed, range and endur- 
ance, covering the entire field of airplane perform- 
ance. Airplane manufacturers and air transport 
operators can offcr no more convincing proof of 
dependability than to say: “These planes are 
powered by Pratt & Whitney.” 


THE 

PRATT ^WHITNEY AIRCIV^FTCO. 

EAST HARTFORD . . . CONNECTICUT 

Divisiott of United Aircraft & Transport Corporation 
Manufactured in Canada by Canadian Pratt & Whitney 
Aircraft Co., Ltd., Longueuil, Quebec; in Continent^ 
Europe by Bavarian Motor Works, Munich; in Japan by 
Nakajima Aircraft Works, Tokyo. 


Wasp 6 Hornet' fftoines^ 

^RKOISTKIICD TRADC.MANK _| — 





